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On  the  Caufe  of  Fairy  Rings.  By  John  Gough,  Efq. 


To  Mr.  NICHOLSON, 


SIR, 


Middiejhaiv ,  December  7,  JS05.- 

Y  OU  publilhed  in  the  firfl  page  of  your  ninth  volume  in  Introductory 
odtavo,  a  letter  to  me  from  the  Rev.  Jonathan  Wilfon,  vicar  renurks* 
of  Biddulph,  in  which  the  appearance  of  a  patch  of  ground 
recently  blalted  and  torn  up  by  lightning  was  defer ibed. 

The  obfervations  of  this  ingenious  and  accurate  gentleman 
promifed  to  throw  light  on  the  natural  hiflory  of  fairy-rings, 
provided  they  were  continued,  and  in  this  expedition,  I  took 
the  liberty  in  a  note  fubjoined  to  the  copy  of  his  letter  printed 
by  you,  to  requeft  his  future  remarks  on  the  fubjedt,  drawn 
from  repeated  infpedtion  of  the  place  affedted  by  the  light¬ 
ning.  The  following  is  an  extract  of  a  letter  from  Mr.  Wilfon, 
containing  his  obfervations  relative  to  the  fubfequent  ap¬ 
pearances  of  the  patch,  with  fome  thoughts  which  are  cer¬ 
tainly  an  improvement  in  one  theory  of  fairy-rings,  that  has 
received  the  patronage  of  fome  writers.  This  letter  is  dated 
November  I,  1305,  and  after  fome  pre(atory  matter,  pro¬ 
ceeds  thus, 

Vo i.  XIII.— •Januaky,  1806,  B  la 


FAIR*  Rr??GS. 


0 


Mr.  Wilfon’s 
remarks  begin. 


The  place  not 
eafy  to  be  found. 


Slight  veftiges 
af  the  lightning. 


Thcfe  veftiges 
not  permanent. 


The  explanation 
By  grubs  im¬ 
proved. 


Reflexions  on 
thefe  obferva- 
tiOH8. 


In  confcquenee  of  your  efieemed  favour  of  (he  1 4th  of 
Auguft,  1804,  I  went  on  the  2nd  of  September  following, 
to  view  the  place  which  the  lightning  had  llruck,  being  ac¬ 
companied  by  the  farmer  of  the  grounds.  The  aff'edted  1  pot 
was  not  then  very  eafy  to  be  diftinguifhed,  as  the  injured 
thi flies  were  generally  overtopped  at  the  time,  but  we  had 
no  doubt  of  its  true  filuation,  upon  finding  the  place  where 
we  formerly  dug  in  purfuit  of  the  imaginary  flone.  Some 
dead  grafs  appeared,  but  it  was  confined  to  the  fpace  within 
which  the  roots  had  been  plowed  up  by  the  eledtric  fluid. 
The  verdure  was  undoubtedly  brighter  about  the  hole,  and 
the  farmer  was  willing  to  attribute  the  flourifhing  flale  of 
tin’s  circle  of  herbitage  to  the  lightning;  but  for  my  part, 
I  afcribed  it  to  what  had  dropped  from  his  cows,  rather  than 
any  thing  that  had  fallen  from  the  clouds. 

“  I  have  not  been  able  to  perceive  the  Ieafl  difference  be¬ 
tween  the  part  ftruck,  and  the  refl  of  the  field,  during  the 
courfe  of  the  prefent  year;  my  obfervations  muft  therefore 
be  acknowledged  not  to  favour  the  hypolhefis,  which  fuppofes 
fairy-rings  to  be  formed  at  firft  by  lightning. 

“  I  never  favv  a  fairy-ring,  and  therefore  may  feem  badly 
qualified  to  write  on  the  fubjedt ;  but  from  what  I  have  read, 
it  appears  to  me,  that  the  circle  of  decayed  grafs  is  caufed 
by  the  innumerable  grubs,  which  are  faid  to  lay  concealed 
under  the  ring  among  the  roots  of  the  herbitage  ;  I  alfo 
fuppofe,  that  the  fungufes  commonly  fecn  on  fairy-rings, 
give  a  preference  to  thefe  circles  on  account  of  the  abundance 
of  dead  vegetable  matter  to  be  found  in  them ;  amongfl 
which  various  fpecies  of  fungi  are  known  to  grow.  To  this 
£  may  add,  that  the  interior  circle  of  dark  green  grafs  is 
owing  to  the  dung,  and  ploughing  of  thole  animals  in  the 
preceding  year ;  and  the  realon  which  compels  thefe  grubs 
or  their  offspring  to  pufii  forward  from  the  centre,  leems  to  be 
this;  every  creature  we  know  of  has  an  aveifion  to  working 
in  its  own  excrement,  or  that  of  its'  own  fpecies/’ 

The  obfervations  of  Air.  Wilfon,  Hated  above,  feem  to 
demonfirate,  that  a  .patch  of  herbage  is  not  invariably  con¬ 
verted  into  a  fairy-ring  by  a  powerful  ilroke  of  lightning; 
confequently  if  electric  dilcharges  from  the  atmolphere  be  the 
primary  caufes  of  thefe  circles,  they  require  the  afliftanee  <,l 
fiome  peculiarity  in  the  foil  to  give  permanency  to  the  appear¬ 


ance. 
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ance.  Moreover  the  circular  figure  of  thefe  phenomena 
embarrafies  the  electrical  hypothefis  with  a  fecond  difficulty  ;  theory. 
tor  the  tracts  of  difcoloured  grafs,  actually  produced  by  light¬ 
ning,  are  but  feldom  bent  into  rings,  as  they  more  frequently 
alTume  a  zigzag,  or  elfe  a  ramified  form,  and  are,  I  believe, 
of  but  fiiort  duration  ;  which  Ihevvs,  tbe  roots  of  the  herbage 
are  not  deftroyed,  unlefs  where  the  earth  is  torn  up.  The  Fungi  not  the 
theory  which  attributes  thefe  circles  of  withered  grafs  to  c.aule  fairy 
the  running  of  a  fungus,  has  little  or  no  foundation  ;  becaule 
thefe  imperfedf  plants,  generally  (peaking,  attach  themfelves 
to  dead  vegetables,  confequentlv  their  prefence  in  fairy-rings 
is  nothing  more  than  an  appearance  which  is  fubfequent  to 
the  deftruction  of  the  herbage  upon  them.  As  for  the  lively  Superior  verdure 
verdure  of  the  grafs  on  the  interior  edges  of  thefe  circles^  CXp|airi^  3 
I  believe  it  may  be  explained  upon  general  principles,  with¬ 
out  the  agency  of  lightning  or  fungi.  For  if  the  herbage  of 
a  patch  of  ground  be  deftroyed  root  and  branch  by  a  caufe 
which  does  not  remove  the  remains  of  it,  the  place  will  be 
covered,  in  procefs  of  time,  with  a  frefli  crop  of  plants,  pol- 
fetling  tuperior  luxuriancy  and  verdure.  The  caufes  of  this  Dead  plants,  &c« 
vigorous  vegetation  appear  to  be  the  following  ;  the  dead  the 

roots  and  fiems  rot  and  manure  the  foil  which  produced 
them  :  this  fource  of  fertility  receives  an  additional  fupply 
from  a  fucceffion  of  fungi,  which  grow  and  decay  on  the 
fur  face  of  the  ground,  as  well  as  from  the  excrement  and 
exuvia  of  the  grubs,  which  take  up  their  abode  among  the 
withered  roots;  lafilv,  the  foil  is  rendered  more  porous  by  The  air  In- 

the  decay  of  the  vegetable  remains,  and  thereby  becomes  c.reaf®s  ve|eta“ 

0  • .  .  J .  tion  by  acting 

more  permeable  to  the  air,  which  increafes  its  fertility  not  a  on  the  roots. 

little.  The  lafl  pofilion  feems  to  be  confirmed  by  the  cir- 

cumftance  of  plants  thriving  belter  in  unglazed,  than  in 

glazed  flower  pots.  Tbe  following  facts  may  be  adduced  Proofs  of  the 

in  corroboration  of  what  has  been  here  advanced.  A  fmall  piece  p^ecedin£ 

of  ground  was  covered,  in  June,  with  common  fait,  which  had 

been  rubbed  upon  the  corps  of  a  drowned  man  ;  the  herbage 

of  this  place  died  in  a  fhort  time  ;  but  was  fucceeded  the 

next  fummer  by  a  new  crop,  the  verdure  of  which  diflfinguifhed 

it  for  fome  years  from  the  furrounding  grafs.  As  common 

fait  is  efteemed  a  manure,  perhaps  the  following  intfance 

will  be  called  preferable  to  the  former.  Many  woods  in 

this  country,  efpecia'ly  thole  about  Windermere,  are  cut 
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Examination  of 
the  ftriking  phe^ 
nomena  of  the 
planet  Saturn. 


down  about  once  in  fourteen  years,  and  converted  inf  ft 
charcoal,  for  the  ufe  of  the  iron  works.  This  is  done  by 
throwing  the  branches  into  large  heaps;  which  are  then 
covered  with  green  turf,  and  fet  on  lire.  Thcfe  piles  ot 
wood  continue  burning  for  feveral  days,  in  confeijuence  ot 
which,  the  roots  in  the  ground  beneath  them  are  completely 
charred  ;  and  the  pil-dead,  as  the  place  is  called,  has  no 
verdure  left  upon  it.  The  lofs  however  is  repaired  in  the 
courfe  of  a  few  years  by  nature  berfelf,  where  art  does  not 
interfere,  and  the  fpot  is  clothed  with  a  fredi  coat  of  herbage, 
confiding  of  herbs  remarkable  for  their  dze  and  douridiing 
appearance.  This  inftance  of  vigorous  vegetation  on  ground 
that  has  been  completely  burned,  in  all  probability,  is  occa- 
fioned  by  the  texture  of  the  foil ;  which  is  adapted  to  retain 
moifture,  and  admit  the  air ;  unlefs  we  fuppofe  the  incorrup¬ 
tible  fubdance  of  charcoal  to  afford  a  fpecies  of  manure. 

The  preceding  hints  may  perhaps  incite  fome  of  your  readers 
toftudy  the  natural  hidory  of  fairy-rings  with  greater  diligence, 
efpeeially  to  fearch  after  the  true  caufe  which  blafts  thefe  cir¬ 
cles;  for  when  this  is  difcovered,  we  dial  I  be  able  to  re-clolhe 
them  with  fuperior  verdure,  on  rational  principles. 

I  remain,  &cc, 

JOHN  GOUGH. 


II. 

Objej'vations  on  the  fingular  Figure  of  the  Planet  Saturn.  By 
William  Herschel,  LL.D.F.R.S * 

There  is  not  perhaps  another  object  in  the  heavens  that 
pretents  us  with  tuch  a  variety  of  extraordinary  phenomena 
as  the  planet  Saturn  :  a  magnificent  globe,  encompafled  by  a 
dupendous  double  ring:  attended  by  feven  (atellite*:  orna¬ 
mented  with  equatorial  belts:  compreded  at  the  poles :  turn¬ 
ing  upon  its  axis;  mutually  eclipdng  its  ring  and  (atellites,  an<jj 
eclipfed  by  them:  the  mod  didant  of  the  rings  alfo  turning 
upon  its  axis,  and  the  fame  taking  place  with  the  farthed  of 
Uie  fatellites:  all  the  parts  of  the  fydem  of  Saturn  occationally 


*  Philofophical  Tranfa&ions,  1805. 
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C&fle&ing  light  to  each  other  :  the  rings  and  moons  illuminating 
the  nights  ot  the  Saturnian  :  the  globe  and  fatellites  enlight¬ 
ening  the  dark  parts  of  fche  rings :  and  the  planet  and  rings 
throwing  back  the  fun’s  beams  upon  the  moons,  when  they 
are  deprived  of  them  at  the  time  of  their  conjunctions. 

It  mud  be  con  felled  that  a  detail  of  circumftances  likethefe, 
appears  to  leave  hardly  any  room  for  addition,  and  yet  the 
following  obfervations  will  prove  that  there  is  a  lingularity 
left,  which  diflinguithes  the  figure  of  Saturn  from  that  of  all 
the  other  planets. 

It  has  already  been  mentioned  on  a  former  occaiion,  that  fo  jts  tody  oblate# 
far  back  as  the  year  J776  I  perceived  that  the  body  of  Saturn 
was  not  exaClly  round;  and  when  I  found  in  the  year  1781 
that  it  was  flattened  at  the  poles  at  leaf!  as  much  as  Jupiter,  I 
was  infenfibly  diverted  from  a  more  critical  attention  to  the 
jefl  of  the  figure.  Prepoflelfed  with  its  being  fpheroidical,  I 
meafured  the  equatorial  and  polar  diameters  in  the  year  1789., 
and  fuppofed  there  could  be  no  other  particularity  to  remark 
in  the  figure  of  the  planet.  When  I  perceived  a  certain  irre-  Reafons  why  the 
gularity  in  other  parts  of  .the  body,  it  was  generally  a  fcribed  greater  .peculiari¬ 
ty  the  interference  of  the  ring,  which  prevents  a  complete  view  wTre^extookecb 
of  its  whole  contour;  and  in  this  errox  I  migh«t  flili  have  re¬ 
mained,  had  not  a  late  examination  of  the  powers  of  my  ten- 
feet  telefcope  convinced  me  that  I  ought  to  rely  with  the 
greatefl  confidence  upon  the  truth  of  its  reprefentations  of  the 
mofl  minute  objeCls  I  infpe&ed. 

The  following  obfervations,  in  which  the  fingular  figure  of 
Saturn  is  fully  investigated,  contain  many  remarks  on  the  reft 
•of  the  .appearances  that  may  be  feen  when  this  beautiful  planet 
is  examined  with  attention  ;  and  though  tiiey  are  not  imme¬ 
diately  neceflary  to  my  prefent  fubjeCt,  I  thought  it  right  to 
retain  them,  as  the \  fhow  the  degree  of  diflinCtnefs  and  pre- 
-cufion  of  the  action  of  the  telefcope,  and  the  clearnefs  of  the 
atmofphere  at  the  time  of  obfervalion. 


April  1 2,  1 805.  With  a  new  7-feet  mirror  of  extraordinary  yery  perfe£f  cb- 
diftmCtnels,  1  examined  the  planet  Saturn.  The  ring  reflects  Nervation,  in 
more  light  than  the  body,  and  will)  a  power  of  570  the  colour  ^mferencew"* 
of  the  body  becomes  yellowilh,  while  that  of  the  ring  remains  feen  to  be  flat- 
more  white.  This  gives  us  an  opportunity  to  diflinguifli  the tencd  m  four 

5  ring"8  °3i‘ 
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„  ring  from  the  body,  in  that  part  where  it  erodes  the  difk,  by 

means  of  the  difference  in  the  colour  of  the  reflected  light.  I 
faw  the  quintuple  belt,  and  the  flattening  of  the  body  at  the 
polar  regions;  I  could  alfo  perceive  the  vacant  (pace  between 
the  two  rings. 

Obfervatlons  on  The  flattening  of  the  polar  regions  is  not  in  that  gradual 
Saturn  by rWhich  manner  as  with  Jupiter,  it  feems  not  to  begin  till  at  a  high 
figure  is  afeer-  latitude,  and  there  to  be  more  fudden  than  it  is  towards  the 
uined.  poles  of  Jupiter.  I  have  often  made  the  fame  obfervation 

before,  but  do  not  remember  to  have  recorded  it  any  where. 

April  18;  ten-feet  reflector,  power  300.  The  air  is  very 
favourable,  and  I  fee  the  planet  extremely  well  defined.  The 
fhadow  of  the  ring  is  very  black  in  its  extent  over  the  difk 
iouth  of  the  ring,  where  I  fee  it  all  the  way  with  great  dif- 
tin61nefs. 

The  ufual  belts  are  on  the  body  of  Saturn ;  they  cover  a 
much  larger  zone  than  the  belts  on  Jupiter  generally  take  up, 
as  may  be  feen  in  the  figure  I  have  given  in  Plate  I. ;  and  alfo 
in  a  former  reprefentation  of  the  fame  belts  in  1794.* 

The  figure  of  the  body  of  Saturn,  as  I  fee  it  at  prefent,  is 
certainly  different  from  the  fpheroidical  figure  of  Jupiter.  The 
curvature  is  greateft  in  a  high  latitude. 

I  look  a  meafure  of  the  liluation  of  the  four  points  of  the 
greateft  curvature,  with  my  angular  micrometer,  and  power 
527.  When  the  crofs  of  the  micrometer  paffed  through  all 
the  four  points,  the  angle  which  gives  the  double  latitude  of 
two  of  the  points,  one  being  north  the  other  fouth  of  the  ring, 
or  equator,  w'as  93°  16'.  The  latitude  therefore  of  the  four 
points  is  46°  3S/ ;  it  is  there  the  greateft  curvature  takes  place. 
As  neither  of  the  crofs  wires  can  be  in  the  parallel,  it  makes 
the  meafure  fo  difficult  to  take,  that  very  great  accuracy  can¬ 
not  be  expected. 

The  moft  northern  belt  comes  up  to  the  place  where  the 
ring  of  Saturn  patfes  behind  the  body,  but  the  belt  is  bent  in  a 
contrary  direction  being  concave  to  the  north,  on  account  of 
its  crofting  the  body  on  the  fide  turned  towards  us,  and  the 
north  pole  being  in  view. 

There  is  a  very  dark,  but  narrow  fhadow  of  the  body  upon 
the  following  part  of  the  ring,  which  as  it  were  cuts  oft'  the 
ring  from  the  body. 

*  See  Phil.  Tranf.  for  1794,  Table  VI.  page  32. 
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•  The  fliadow  of  (he  ring  on  (he  body,  which  I  fee  foulh  of Obfervations  on 

the  ring,  grows  a  little  broader  on  both  Tides  near  the  margin  Sat“rn»  by 

/'  ,1  i  /t  which  its  fingu- 

ot  the  ditk.  »  /•  .  % 

Jar  figure  is  af- 

The  divifion  between  the  two  rings  is  dark,  like  the  vacant  certained. 
'pace,  between  the  anfse,  but  not  black  like  the  fhadow  I  have 
defcribed. 

There  are  four  fatellites  on  the  preceding  fide  near  the  ring; 

(he  largeft  and  another  are  north-preceding;  the  other  two 
are  nearly  preceding. 

April  19.  I  viewed  the  planet  Saturn  with  a  new  7-feet 
telelcope,  both  mirrors  of  which  are  very  perfect.  I  fawT  all 
the  phenomena  as  defcribed  la  ft  night,  except  the  fatellites, 
which  had  changed  their  htuation  ;  tour  of  them  being  on  the 
following  fide.  This  telefcope  however  is  not  equal  to  the 
10- feet  one. 

Tiie  remarkable  figure  of  Saturn  admits  of  no  doubt :  when 
our  particular  attention  is  once  drawn  to  an  object,  we  fee 
things  at  fir  ft  fight  that  would  otherwife  have  efcaped  our 
notice. 

10-feet  refle&or,  power  400^  The  night  is  beautifully 
clear,  and  the  planet  near  the  meridian.  Tiie  figure  of  Saturn 
is  (omewhat  like  a  fquare  or  rather  parallelogram,  with  the 
four  corners  rounded  off  deeply,  but  not  fo  much  as  to  bring 
it  to  a  fpheroid.  I  fee  it  in  perle&ion. 

The  four  fatellites  that  were  laft  night  on  the  preceding, 
are  now  on  the  following  fide,  and  are  very  bright. 

I  took  a  meafure  of  the  petition  of  the  four  points  of  the 
greateft  curvature,  and  found  it  19\&  29'.  This  gives  their 
latitude  45°  44', 5;  I  believe  this  meafure  to  be  pretty  ac¬ 
curate.  I  fet  firft  the  fixed  thread  to  one  of  the  lines,  by  keep¬ 
ing  the  north-preceding  and  fouth-following  two  points  in  the 
thread  ;  then  adjufied  the  other  thread  in  the  fame  manner  to 
the  fouth-preceding  and  north-following  points. 

May  5,  1805.  I  dire&ed  my  20-feet  telelcope  to  Saturn, 
and,  with  a  power  of  about  300,  law  the  planet  perfeftly  well 
defined,  the  evening  being  remarkably  clear.  The  fhadow  of 
the  ring  on  the  body  is  quite  black.  All  the  other  phenomena 
are  very  diftin<5l. 

The  figure  of  the  planet  is  certainly  not  fpheroidical,  like 
that  of  Mars  and  Jupiter,  The  curvature  is  lefs  on  the  equator 

and 
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Obfcrvatlons  en  and  on  the  poles  than  at  the  latitude  of  about  45  degrees, 
uhich'its^fmgu-  equatorial  diameter  is  however  confiderably  greater  than 
lar  figure  is  af-  the  polar. 

certained.  jn  or(Jer  to  have  the  teftimony  of  all  my  inftruments,  on  the 

fubjeCt  of  the  ftruCture  of  the  planet  Saturn,  I  had  prepared 
the  40-feet  refle&or  for  obferving  it  in  the  meridian.  I  ufed  a 
magnifying  powder  of  360,  and  (aw  its  form  exactly  as  I  had 
feen  it  in  the  10  and  20-feet  inftruments.  The  planet  is  bat¬ 
tened  at  the  poles,  but  the  fpheroid  that  would  arif'e  from  this 
flattening  is  modified  by  fome  other  caufe,  which  I  fuppofe  to 
be  the  attraction  of  the  ring.  It  refembles  a  parallelogram, 
one  fide  whereof  is  the  equatorial,  the  other  the  polar  dia¬ 
meter,  with  the  four  corners  rounded  off  fo  as  to  leave  both 
the  equatorial  and  polar  regions  flatter  than  they  would  be  in 
the  regular  fpheroidical  figure. 

The  planet  Jupiter  being  by  this  time  got  up  to  a  confi- 
derable  altitude,  I  viewed  it  alternately  with  Saturn  in  the  10- 
feet  refieCtor,  with  a  power  ot  500.  The  outlines  of  the  figure 
of  Saturn  are  as  defcribed  in  the  obfervation  of  the  40-feet 
telefcope  ;  but  thofe  of  Jupiter  are  fuel)  as  to  give  a  greater 
curvature  both  to  the  polar  and  equatorial  regions  than  takes 
place  at  the  poles  or  equator  of  Saturn  which  are  compara. 
tively  much  flatter. 

May  12.  1  viewed  Saturn  and  Jupiter  alternately  with 

my  large  10-feet  telefcope  of  24  inches  aperture;  and  faw 
plainly  that  the  former  planet  differs  much  in  figure  from  the 
latter. 

The  temperature  of  the  air  is  fo  changeable  that  no  large 
mirror  can  aft  well. 

May  13.  10-feet  refieCfor,  pow  er  300.  The  fliadowr  of  the 
ring  upon  the  body,  and  of  the  body  upon  the  ring,  are  very 
black,  and  not  of  the  du(ky  colour  of  the  heavens  about  the 
planet,  or  of  the  (pace  betwen  the  ring  and  planet,  and  be¬ 
tween  the  two  rings.  The  north-following  part  of  the  ring^ 
clofe  to  the  plane!,  is  as  it  were  cut  off  by  the  fhadow  of  the 
body;  and  the  fliadow  of  the  ling  lies  foulh  of  it,  but  clofe  to 
the  projection  of  the  ring. 

The  planet  is  of  the  form  defcribed  in  the  obfervation  of 
the  40-feet  telefcope ;  I  fee  it  fo  diftinCtly  that  there  can 
be  no  doubt  of  it.  By  the  appearance,  I  fhould  think  the 

points 
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points  of  the  greatefl  curvature  not  to  be  fo  far  north  as  45  Obfervations  on 

Saturn,  by 
which  its  fingu- 

The  evening  being  very  calm  and  clear,  I  look  a  meafure  hr  figure  is  af- 
of  their  fituation,  which  gives  the  latitude  of  the  greatefl:  cur_  CLrtainecl« 
vature  45°  21'.  A  lecond  meafure  gives  45°  4 1 ' 

Jupiter  being  now  at  a  confnlerable  altitude,  I  have  viewed 
it  alternately  with  Saturn.  The  figure  of  the  two  planets  is 
decidedly  different.  The  flattening  at  the  poles  and  on  the 
equator  of  Saturn  is  much  greater  than  it  is  on  Jupiter,  but  the 
curvature  at  the  latitude  of  from  40  to  48v  on  Jupiter  is  lefs 
than  on  Saturn. 

I  repeated  thefe  alternate  obfervations  many  times,  and  tke 
oftener  I  compared  the  two  planets  together,  the  more  flriking 
was  their  different  flrudture. 

May  26.  10-ieet  reflector.  With  a  parallel  thread  micro¬ 
meter  and  a  magnifying  power  of  400,  I  took  two  mealures 
of  the  diameter  of  the  points  of  greatefl  curvature.  A  mean 
of  them  gave  64,3  divifions  =  1  l^S.  After  this,  I  took  alfo 
two  meafures  of  the  equatorial  diameter,  and  a  mean  of  them 
gave  60,5  divifions  =  1 1",27  ;  but  the  equatorial  mealures 
are  probably  too  (mail. 

To  judge  by  a  view  of  the  planet,  I  fliould  fttppofe  the 
latitude  of  the  greatefl  curvature  to  be  lefs  than  45  degrees. 

The  eye  will  alfo  diflinguifh  the  difference  in  the  three  dia¬ 
meters  of  Saturn.  That  which  paffes  through  the  points  of  the 
greatefl  curvature  is  the  largefl  ;  the  equatorial  the  next,  and 
the  polar  diameter  is  the  fmallefl. 

May  27.  The  evening  being  very  favourable,  I  look  again 
two  meafures  of  the  diameter  between  the  points  of  greateft 
curvature,  a  mean  of  which  was  63,8  divifions  =  1  r',88. 

Two  meafures  of  the  equatorial  diameter  gave  61,3  divifions 
x=  11",44. 

June  I.  It  occurred  tome  that  a  more  accurate  meafure 
might  be  had  of  the  latitude  in  which  the  greatefl  curvature 
takes  place,  by  fetting  the  fixed  thread  of  the  micrometer  to 
the  direction  of  the  ring  of  Saturn,  which  may  be  done  with 
great  accuracy.  The  two  following  meafures  were  taken  in 
this  manner,  and  are  more  fatisfadory  than  I  had  taken  before. 

The  firft  gave  the  latitude  of  the  fouth-preceding  point  of 
greatefl  curvature  43°  26';  and  the  fecond  43°  13'.  A  mean 
of  the  two  will  be  43?  20'. 


June 


10 


FIGURE  OF  THE  PLANET  SATURN. 


Obfeiva'.ions  on 
S.iturn,  by 
which  its  lingu¬ 
lar  figure  is  al¬ 
ter  tained. 


Tune  2.  I  viewed  Jupiter  and  Saturn  alternately  with  a 
magnifying  power  of  only  300,  that  the  convexity  of  the 
eye-glafs  might  occafion  no  deception,  and  found  the  form 
of  the  two  planets  to  differ  in  the  manner  that  has  been  de¬ 
fer  i  bed. 


With  200  I  law  the  difference  very  plainly  ;  and  even  with 
16'0  it  was  fufficiently  vilible  to  admit  of  no  doubt.  Thefe  low 
powers  fiiow  the  figure  of  the  planets  perfedly  well,  for  as 
the  field  of  view  is  enlarged,  and  the  motion  ot  the  objects  in 
palling  is  Ieffened,  we  are  more  at  liberty  to  fix  our  attention 
upon  them, 

I  compared  the  telefcopic  appearance  of  Saturn  with  a  figure 
drawn  by  the  meafures  I  have  taken,  combined  with  the  pro¬ 
portion  between  the  equatorial  anti  polar  diameters  determined 
in  the  year  1789;*  and  found  that,  in  order  to  be  a  perfect 
relemblance,  my  figure  required  tome  final  1  reduction  of  the 
longeft  diameter,  fo  as  to  bring  it  nearly  to  agree  with  the 
meafures  taken  the  27th  of  May.  When  I  had  made  the  nc- 
ceffary  alteration,  my  artificial  Saturn  was  again  compared 
with  the  telefcopic  reprelentation  of  the  planet,  and  I  was  then 
(atisfied  that  it  had  all  (he  corrednefs  of  which  a  judgment  of 
the  eye  is  capable.  An  exad  copy  of  it  is  given  in  Plate  IX, 
The  dimenfions  of  it  in  proportional  parts  are. 


The  diameter  of  the  grealeff  curvature  -  3G 
The  equatorial  diameter  35 

The  polar  diameter  -----  32 

Latitude  of  the  longed  diameter  -  4 3°  20/ 


The  foregoing  obfervations  of  the  figure  of  the  body  of 
Saturn  will  lead  to  fome  intricate  refearches,  by  which  the 
quantity  of  matter  in  the  ring,  and  its  folidity,  may  be  in  fome 
meafure  afccrlained.  They  alfo  afford  a  new  inffance  of  the 
effed  of  gravitation  on  the  figure  of  planets;  for  in  the  cafe 
of  Saturn,  wc  (hall  have  to  confider  the  oppofite  influence  of 
two  centripetal  and  two  centrifugal  forces:  the  rotation  of  both 
the  ring  and  planet  having  been  afeertained  in  fome  of  my 
former  Papers. 


*  See  Phil.  Tranf.  for  1750,  page.  17. 
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III. 

EaSls  and  Obfervations  on  the  medical  Refpiration  of  gazeous 
Oxide  of  Azote .  In  a  Letter  from  Dr.  Bed  does. 


To  Mr.  NICHOLSON, 


SIR, 


Dr  .  PfafPs  paper  on  refpiration*  will  probably  draw  the  Dr*  Pfaff’s  ex¬ 
attention  of  the  fcientific  towards  the  gafeous  oxide  of  azote,  fefpiration ^ 
which  has  been  too  much  neglected  in  a  medical  point  of 
view.  I  was  only  forry  to  fee  that  he  propofes  to  ufe  it  in  Propofes  gafeous 
melancholia.  No  combination  of  ideas  can  be  more  obvious  m-lanchoTy^ 
than  the  application  of  an  agent  v/hich  has  fo  frequently  proved  madnefs. 
exhilarating,  and  never  yet  been  obferved  to  be  followed  bv 
exhauftion  where  it  did  exhilarate,  to  a  complaint,  in  which 
depredion  of  fpirits  is  a  ftriking  circumftance.  But  I  am  ap¬ 
prehend  ve  that  the  fir!!  thoughts  of  inexperience  here  {as  fo 
often  happens)  will  prove  illufor.y,  and  that  this  proje6I  will 
not  be  followed  by  the  expended  advantage  in  many  cafes  of 
melancholia.  For  if  it  be  true  that  there  is  no  real  diftin&ion 
between  mania  and  melancholia,  as  far  as  the  fenforium  is 
concerned,  and  that  the  vivacity  of  ideas  in  melancholia  an- 
Iwers  to  the  violence  of  mufcular  adions  in  mania,  as  I  have 
endeavoured  to  (hew  in  my  Effays  on  Health ;  is  there  not 
ground  to  apprehend  that  the  actions  of  the  brain,  already 
too  jftrong,  will  be  increafed  by  this  gas,  or  the  difeafed  con¬ 
templations  rendered  more  intenfe? 

If  there  be  any  ftate  of  melancholia  in  which  it  may  be  ofCautions  again# 
fervice,  this  will  probably  happen  when  the  nervous  fyflem  is u^^rom^ht 
falling  into  debility,  in  confequence  of  having  been  kept  tooory  j 
much  on  the  ftretch. 

But  I  do  not  here  warn  again!!  gafeous  oxide  from  mere  from  experi- 
theory.  The  manager  of  a  lunatic  afylurn  near  Briftol,  re-ence* 
fpe£tably  known  to  the  public,  concurred  with  me  fome  years 
ago  in  the  opinion  which  I  expretfed  to  him  concerning  its 
probable  advantage  in  melancholia  ;  and  a  patient  that  had 
been  under  his  care  inhaled  it  fairly  without  benefit.  The  ad- Cafes, 
miniftralion  was  tried  in  two  other  cafes  as  fraitlefslv  :  Indeed 
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Viz  in  palfy  of 
one  kind. 


In  another  kind 
or'  palfy. 


Of  oxlgen, 


In  drcpiics  } 


I  difeontinued  it  in  one,  from  forne  indications  of  an  aggrava¬ 
tion  of  the  fymptonis.  I  was  by  this  time  alive  to  ful- 
picion,  having  thought  much  on  the  lubjedt,  and  reafoned 
rrnfelf  into  the  idea  that  it  would  often  do  injury  upon  the 
above-mentioned  principle.  It  has  long  been  my  opinion, 
and  there  are  linking  obfervations  on  record  to  prove  that 
hidrogen,  hidro-carbonate,  azotic,  or  carbonic  acid  gales, 
would  be  more  likely  (o  anfwer  in  a61ive  infanity  under  what¬ 
ever  form.  Thefe  obfervations  I  {hall  take  occafion  to  quote 
hereafter. 

The  very  (irft  time  I  vvitnefled  ll>e  effects  of  gafeous  oxide 
on  a  per fon  in  health,  I  concluded  that  it  would  be  a  remedy 
in  certain  cafes  of  pally.  A  patient  who  had  emerged  from 
apoplexy  with  the  Jofs  of  the  power  of  one  fide  of  his  body, 
was  accordingly  put  under  a  courle  of  the  gas.  The  refult 
completely  anfwered  expectation.  The  cafe  was  mofl  care- 
lullv  watched  ;  and  on  withholding  the  gas.  the  fymptoms 
repeatedly  grew  worfe,  and  vice  raja.  After  the  patient's 
recovery,  he  was  kept  under  infpeclion  for  a  conliderabte 
time,  and  did  not  relapfe.  This  has  been  confirmed  by 
other  refu Its;  and  in  palfy,  where  the  brain  is  primarily  af- 
fe<5ted,  1  expect  that  Dr.  PlafF  will  find  either  a  cute  or  great 
relief  to  follow  the  ule  of  this  gas  in  a  refpe&able  proportion 
of  cafes. 

I  have  very  fairly  tried  it  in  palfy  apparently  from  cold, 
beginning  at  the  extremities  and  creeping  from  mufcle  to 
jnufcle,  without  good  or  bad  effect.  There  is  a  cafe  of  this 
kind,  related  by  Dr.  Kenlifh,  with  the  patient’s  name,  and 
corroborated  by  teftimony  fuperior  to  all  exception  in  Confi - 
derations  an  factitious  Airs  ( Johnfon )  in  which  a  perfect  cure 
was  obtained  from  oxigen  gas ;  and  I  have  fince  learned 
by  experiments  carefully  repeated  before  various  philofophical 
obfervers,  that  in  effentied  rejpects,  oxigen  gas  and  gafeous  oxide 
act  in  a  very  different,  nay  oppofite  manner  upon  the  living  fibre . 

Thefe  experiments  I  hope  to  publifh  before  midfummer. 

From  palfy,  analogy  led  me  to  other  cafes  of  debility.  I 
fully  tried  gafeous  oxide  in  dropfy  of  the  cheft  (anafarca  of 
the  lungs),  but  without  good  or  bad  effect.  I  was  much  dif- 
appointed,  conceiving  that  in  dropfy  (at  leaf!  in  one  fpecies) 
w'e  have  a  paralytic  ftate  of  the  lymphatics.  But  I  have  been 
iince  allured  by  a  phyfjcian,  that  for  fomc  droplies  lie  has 

found 
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found  a  remedy  in  this  gas.  There  are  dropfies  which  doubt- 
lefs  depend  on  excels  of  exhalant  adtion.  Thefe  are  eafily 
didinguifhed  ;  and  they  require  bleeding  as  much  as  pleurify. 

In  debility,  ariting  from  refidence  in  hot  climates  and  from  in  other  ftjtc? 
intenfe  application  to  bufinefs,  I  have  known  galeous  oxide  lic  ,|!lty' 
completely  fucceisful  after  an  infinity  of  remedies,  Bath  and 
other  waters,  had  been  tried  in  vain. 

The  particulars  of  thefe  cafes  are  alfo  deftined  for  publica¬ 
tion :  But  I  refolved  to  wait  for  fome  years  after  the  ufe  of 
the  gas;  for  I  have  found  that  a  tingle  circumltance  vitiates 
a  large  proportion  of  our  medical  records.  Patients  after  an 
apparent  recovery  fall  again  into  the  fame  complaint;  and 
there  are  other  confiderations,  which  J  (ball  for  the  prefent 
pafs  over. 

If  Mr.  Pfaff  ufes  gafeous  oxide  in  pally,  he  will  probably  Cafeous  oxide 
fooner  or  later  fee  a  phenomenon  as  extraordinary  as  any  in  tary^ower^ver 
galvanifm,  and  which  after  it  has  been  defcribed  by  a  philo- palfied  parts, 
fopher  of  high  reputation,  will  become  equally  celebrated.  w‘lue 
This  is  the  indantaneous  refloration  of  voluntary  powrer  over  a 
Itmb  deprived  both  of  motion  and  feeling  by  pal f y  fucceeding 
to  apoplexy,  while  the  patient  is  refpiring  gafeous  oxide. 

This  wras  witnefied  in  common  with  myfelf,  by  feveral  re- 
fpeclable  perfons ;  and  among  others  by  fome  of  your  phiio- 
fophical  acquaintance,  if  I  do  not  midake.  It  was  in  the  cafe 
of  Mr.  G.  a  member  of  the  lad  parliament,  who  completely 
recovered  :  But  as  other  means  were  afterwards  adopted,  I 
do  not  impute  the  refult  to  the  gas,  which  however,  when 
ufed  alone,  was  vifibly  of  great  fervice :  for  I  have  no  idea  of 
claiming  for  a  remedy  under  fcrutiny  any  cure*  if  other 
powers  have  been  called  in  at  the  fame  time. 

I  tranfmit  thefe  obfervations  to  you.  Sir,  in  preference  to  Firft  wifhed  for 
the  Editor  of  any  Medical  Journal,  becaufe  I  think  them  likely  ot 
to  meet  the  eye  of  Dr.  Pfaff  fooner  in  your  Journal.  I  fliould 
be  extremely  forry  that  he  fliould  let  out  wrong  in  his  trials, 
becaufe  the  fault  will  be  imputed  to  the  powrer  itfelf,  and  not 
to  its  mifapplieation  ;  and  the  difabled  will  dill  be  left  to  lan- 
guifh  and  be  cut  od',  notvvithdanding  we  have  a  remedy  at 
hand. 

I  have  another  reafon.  I  mod  (incerely  widi  any  thing  I  A  fecord. 
could  fay  would  haden  the  period,  which  mu  ft  arrive,  when 
/Bedical  fcience  dial!  not  be  merely  what  the  Germans  call  a 
»  J3rod- 
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Brod-uiffenfchaft ,  or  purfued  only  for  a  livelihood.  If  phiio- 
iophical  men  without  a  profeffion  would  take  it  up,  it  is  I 
think  certain,  that  it  mull  loon  become  both  more  efficient  and 
more  liberal.  Any  dudy  is  capable  of  intereding  the  feelings ; 
and  mod  furely  that  of  the  laws  of  the  organic  world  is  as 
much  fo  as  any  other.  Opportunities  of  anatomical,  chemical, 
and  clinical  information  are  at  hand.  A  perlon  fo  prepared 
will,  heaven  knows,  with  ardour  and  indudry  foon  acquire  all 
that  is  ufeful  in  medical  practice.  Let  him  then,  animated 
with  no  other  motive  than  the  pure  defire  of  benefiting  his 
fellow  men,  apply  himfelf  to  the  improvement  of  medicine. 
It  is  impoflible  that  he  diould  not  fucceed  as  fully  as  our 
Tennants,  our  Hatchetts,  and  Chenevix’s  have  done  in  che- 
midry ;  for  it  is  not  its  inherent  difficulty,  but  collateral  cir- 
cumdances,  that  retard  the  progrefs  of  this  art.  Many  apo¬ 
thecaries,  for  example,  and  old  women  in  general,  who  are 
the  great  controulers  of  the  dediny  of  phyficians,  would  by 
no  means  allow  the  ufe  of  gafeous  oxide  in  palfy,  though  the 
patient  in  the  courfe  both  of  nature  and  of  ordinary  medication 
be  fure  to  die,  and  perhaps  in  a  very  miferable  manner.  But 
the  philofophical  cultivator  of  medicine,  without  troubling 
himfelf  about  the  good  opinion  of  the  one  or  the  other,  would 
proceed  on  his  career  under  the  guidance  of  the  collective 
light  of  fcience  and  of  humanity. 

N.  N.  advanced  in  years,  of  a  thick Tet  dature,  and  with 
a  fliort  neck,  diewed  dgns  of  palfy  many  years  ago.  The 
writer  of  thefe  lines  warned  his  friends  of  the  danger.  Con¬ 
curring  in  this  apprehendon,  Dr.  Ingenhoufz  propofed  to  him 
to  inhale  oxigen  gas,  a  practice  familiar  to  that  accurate  phi- 
lofopher,  and  by  which  he  hoped  the  conditulion  might  be  re¬ 
cruited.  The  execution  of  the  idea  was  deferred.  Mean¬ 
while  the  gafeous  oxide  was  difcovered  to  be  refpirable,  and 
its  power  in  palfy  was  to  a  degree  afcertained.  The  writer 
row  preflfed  the  ufe  of  this  gas  with  the  utmod  carnednefs. 
The  patient  faw  it  taken  by  others  :  He  himfelf  corifented 
to  inhale  it,  when  behold  !  the  didrefs  of  a  lady  prelent,  as 
excited  by  fome  apprehended  imaginary  bad  confequences, 
put  off  the  inhalation.  The  predi6led  paralytic  feizure  ar¬ 
rived  :  but  there  was  ample  time  dill  for  the  ufe  of  the  oxide. 
I  propofed  that  another  patient,  fituated  as  limilarly  as  pof- 
fcble,  fliould  be  fought;  and  that  if  he  contented  upon  the- 

credit 
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credit  of  the  fuccefsful  exhibition,  and  upon  my  refponfibility, 
to  life  the  gas,  the  refult  (hould  determine  as  to  its  employ¬ 
ment  in  the  cafe  firft  in  question.  At  the  fame  time,  I  dated 
from  the  average  courfe  of  paralytic  attacks  in  general  not 
immediately  fatal,  that  a  little  apparent  amendment  would 
take  place,  and  the  llroke  return  with  additional  violence. 

My  propofal  was  acknowledged  to  be  highly  reafonable ;  but 
that  plan  of  routine  treatment  was  followed  which  is  (o  much 
more  advantageous  (o  the  idle  and  unfcientific  of  our  pro- 
fedion  than  it  is  to  the  tick,  and  the  patient  died  of  a  return 
of  his  complaint.  Such  is  probably  the  condition  of  thoufands 
of  the  diiealed  at  this  moment!  Rather  than  ufe  a  recently 
propofed  plan  not  in  the  Pharmacopoeia,  or  feek  a  new  one 
in  analogy,  vve  perfevere  in  painful  or  difgufling  means,  from 
which,  on  the  faith  of  long  experience,  no  good  of  any  fort 
can  be  expected  for  the  fufferer.  May  the  riiing  generation 
of  natural  philofophers  exercife  their  talents  and  their  bene¬ 
volence  in  putting  an  end  to  fo  crying  an  evil ! 

I  am.  Dear  Sir, 

Refpeftfully  your’s, 

THOMAS  BEDDOES. 

Clifton,  Dec.  13,  ISO 5. 

P.  S.  A  cafe  in  your  journal,  where  a  gentleman  accuftomed  On  effe<fh  of 
to  breathe  gafeous  oxide  for  amufement,  experienced  very  dit-  .°.x‘ Tas  ftdtei* 

.  ,  -  .  ,  r  r  f  ,  in  this  Journal. 

agreeable  leelings  on  one  particular  occauon,  teems  to  me  clearly 
referable  to  hyfteria.  Now  the  trials  at  the  Pneumatic  Indi- 
tution,  as  related  in  Mr.  Davy’s  Pefearches,  had  clearly  fnevvn 
that  in  the  predifpofed,  gafeous  oxide  is  a  fpecific  for  exciting 
an  hyderic  paroxyfm.  Perhaps  in  the  individual  whole  cafe, 
is  related  by  himfelf  in  the  journal,  no  obvious  predifpofition, 
either  temporary  or  permanent,  exided  :  Nothing  to  this  pur¬ 
port  is  dated.  But  that  the  affection  was  fimply  hyderical  Their  real  na- 
cannot  I  think  be  doubted  by  any  one  converfant  both  with  tur£’ 
hyderia  and  the  adminidration  of  gafeous  oxide.  It  feems  ter 
be  drongly  marked  by  that  idea  of  immediate  danger,  which 
is  fo  common  in  hyfteria.  Dr.  Garnet  very  unnecedarily, 
and,  I  believe,  very  miftakenly,  called  up  the  whole  Bruno- 
nian  theory  on  the  emergency.  It  led  him,  however,  to  give 
cordials;  and  they  were  proper.  A  tea-fpoonful  offal  volatile, 
i  from 
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from  time  to  time,  would  probably  have  an  five  red  without 
the  Brunonian  theory.  But  it  is  certainly  the  bufinefs  of  the 
phytician  to  avoid  gafeous  oxide  in  the  hyfterical,  as  it  is  wine 
in  thofe  who  labour  under  acute  inflammation.  If  your  cor- 
refpondent  who  related  his  own  feelings  could  fpecify  any  caufe 
which  might  have  rendered  him  nervous,  or  flate  the  fa<5t 
whether  he  was  fo  or  not,  it  would  give'  fatisfa&ion  to  the 
prefent  writer,  and  perhaps  alfo  to  future  inquirers. 

To  interdict  a  remedy  becaufe  its  ufe  requires  diferimination, 
would,  in  many  di (orders,  be  leaving  the  tick  to  certain  de- 
flrudion.  I  imagine  that  the  outcry  againft  fuel)  means  as  ga¬ 
feous  oxide,  will  arife  from  thofe  who  daily  ufe  the  mod  hazard¬ 
ous  remedies,  and  who  are  enabled  to  do  it  without  reproach, 
becaufe  they  are  put  into  a  phial,  and  the  patient  and  his  friends 
never  trouble  themfelves  about  the  nature  of  the  articles  which 
they  are  receiving  into  the  ftomach. 


IV. 

AbfiraSt  of  Obfcrvations  on  a  diurnal  Variation  of  the  Barometer 
between  the  Tropics.  By  J.  Horsburgh,  Efq,  In  a  Letter 
to  Henry  Cavendish,  Ef< p  F.R.S .*  Read  March  I-t, 
JS05. 


S  I  R, 


Bombay ,  April t  20,  I  SO  L 


W  HEN  I  was  in  London  at  the  concluflon  of  the  year  1  SO  1 , 
I  had  the  pleafure  of  being  introduced  to  you  by  my  friend 
Mr.  Dalrymple,  at  which  time  he  prefented  you  with  tome 
fheets  ot  meteorological  observations,  with  barometer  and 
thermometer,  made  by  me  in  India,  and  during  a  paflfage 
from  India  to  England. 

Being  of  opinion  that  few  regiflers  of  the  barometer  ars 
kept  at  fea,  elpecially  in  low  latitudes,  I  have  been  induced  to 
continue  my  obfervalions  flnee  1  left  England,  judging  that, 
even  if  they  were  found  to  be  ot  no  utility,  they  might  at  lead 
be  entertaining  to  you  or  other  gentlemen,  who  have  been 
making  obfervalions  of  a  fimilar  nature. 

Daring  my  iafl  voyage  I  have  employed  two  marine  ba,- 
jometers,  one  made  by  Troughton,  the  other  by  Rarafden* 


andf 
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and  a  thermometer  by  Frazer.  Thefe  were  placed  expofed 
to  a  free  current  of  air  in  a  cabin,  where  the  bafons  of  the 
barometers  were  1 3  feet  above  the  level  of  the  fea. 

The  hours  at  which  the  heights  of  the  barometers,  and  ther¬ 
mometers  were  taken,  viz.  noon,  4  hours,  10  hours,  12  hours, 
1  l-  hours,  and  19  hours,  were  chofen,  becaufe  at  thefe  times 
the  mercury  in  the  barometer  had  been  perceived  to  be  regu¬ 
larly  dationary  between  the  tropics,  by  former  obfervations 
made  in  India  in  1800  and  1801.  It  was  found  that  in  fettled 
weather  in  the  Indian  Teas,  from  S  A  M  to  noon,  the  mercury 
in  the  barometer  was  generally  dationary,  and  at  the  point  of 
greated  elevation  ;  after  noon  it  began  to  fall,  and  continued 
falling  till  4  afternoon,  at  which  time  it  arrived  at  the  lowed 
point  of  depreffion.  From  4  or  5  P  M  the  mercury  rofe  again, 
and  continued  rifing  till  about  9  or  10  P  M,  at  which  time  it 
had  again  acquired  its  greated  point  of  elevation,  and  con¬ 
tinued  dationary  nearly  till  midnight ;  after  which  it  began  to 
fall,  till  at  4  A  M  it  was  again  as  low  as  it  had  been  at  4  after¬ 
noon  preceding ;  but  from  this  time  it  rofe  till  7  or  8  o’clock, 
when  it  reached  the  highed  point  of  elevation,  and  continued 
dationary  till  noon. 

Thus  was  the  mercury  obferved  to  be  fubje£t  to  a  regular 
elevation  and  depreffion  twice  in  every  24  hours  in  fettled 
weather ;  and  the  lowed  dation  was  obferved  to  be  at  about  4 
o’clock  in  the  morning  and  evening.  I  remarked  that  the 
mercury  never  remained  long  fixed  at  this  low  dation,  but 
had  a  regular  tendency  to  rife  from  thence  till  towards  8  in  the 
morning  and  about  9  in  the  evening,  and  from  thofe  times 
continued  dationary  till  noon  and  midnight. 

In  unfettled  blowing  weather,  efpeciallyat  Bombay  during 
the  rains,  thefe  regular  ebbings  and  flowings  of  the  mercury 
could  not  be  perceived;  but  a  tendency  to  them  was  at  fome 
times  obfervable  when  the  weather  was  more  fettled. 

In  the  ffieets,  which  I  formerly  prefented  to  you,  were 
evinced  thefe  elevations  and  depreflions  twice  every  24  hours 
within  the  tropics,  in  deady  weather,  as  had  been  obferved 
by  Meld  Caffan  and  Peyroufe,  by  Dr.  Balfour  of  Calcutta, 
and  others.  But  fince  my  lad  arrival  in  India,  I  have  obferved 
that  the  atmofphere  appears  to  produce  a  d i fibre nt  effect  on  the. 
barometer  at  fea  from  what  it  does  on  Jhore . 

Vol,  XIII.— January,  1806,  C  A* 
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As  I  am  ignorant  whether  this  phenomenon  has  been  notrcecl 
by  -any. -portion  before  I  will  here  give  you  an  abftradt  of  my 
journal,  fhewing  how  the  barometer  has  been  influenced 
during  the  whole  time  ftnce  I  left  England,  which  will  enable 
you  to  form  an  idea  whether  I  am  right  in  concluding  that  the 
barometer  is  really  differently  affedled  at  fea  from  what  it  is 
on  (bore,  at  thole  places  in  India  where  the  observations  have 
been  made. 

The  ftrft  fheet  begins  with  the  obfervations  made  on  board 
fhip,  in  my  voyage  from  London  towards  Bombay,  in  the 
months  of  April  and  May,  1802. 

From  the  time  of  leaving  the  Land’s  End,  April  19th,  the 
motion  of  the  mercury  in  barometers  was  fluctuating  and  irre¬ 
gular  until  we  were  in  latitude  26®  N,  longitude  20°  W,  on 
April  29th  ;  the  mercury  in  barometers  then  became  uniform  in 
performing  two  elevations  and  two  depreflions  every  21  hours, 
(which  for  brevity  in  mentioning  hereafter  I  will  call  equatro- 
pical  motions.)  From  latitude  26°  N  to  latitude  10°  N,  the 
difference  of  the  high  and  low  flations  of  the  mercury  in  the 
barometers  was  not  fo  great,  as  it  wras  from  latitude  10°  N 
acrofs  the  equator,  and  from  thence  to  latitude  25a  S.  Within 
thefe  lafl-mentioned  limits,  the  difference  of  high  and  low* 
flations  of  the  mercury  in  the  barometers  was  very  confi- 
derable,  generally  from  five  to  nine  hundred  parts  of  an  inch, 
both  in  the  daily  and  nightly  motions. 

When  we  reached  the  latitude  of  28°  S,  longitude  27°  W, 
June  7th,  the  mercury  in  barometers  no  longer  adhered  to 
the  equatropical  motions ;  but  then,  as  in  high  north  latitudes, 
its  rifing  and  falling  became  irregular  and  fluctuating  during  our 
run  from  latitude  28°  S,  longitude  27 u  W,  (moftlv  between: 
the  parallels  of  3.3°  and  36°  S,)  until  we  were  in  latitude  27°  S, 
and  longitude  51°  E,  on  the  1  1th  of  July.  The  mercury  then 
began  to  perform  the  equatropical  motions,  and  continued 
them  uniformly,  during  our  run  from  the  lafl-mentioned  pu~ 
fition,  up  the  Madagafcar  Archipelago,  acrots  the  Equator, 
until  our  arrival  at  Bombay  July  31ft.  1802. 

Auguft  6th,  1802.  When  the  barometers  were  placed  on 
fliore  in  Bombay,  the  mercury,  for  the  tirfl  fix  days,  appeared 
to  have  a  (mail  tendency  towards  performing  the  equatropii  al 
motions,  but  not  equally  perceptible  as  when  at  fea,  the  dif¬ 
ference  between  the  high  and  low  Itations  of  the  mercury  in 

the 
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the  barometers  being  great  to  the  day  we  entered  the  harbour  Tropical  varia- 
of  Bombay.  From  the  12th  of  Auguft  to  the  22d  the  mercury  tlon  °* the  baro*' 
could  not  in  general  be  obferved  to  have  any  inclination  to 
perform  the  equatropical  motions,  although  at  times  a  very 
fmall  tendency  towards  performing  them  might  be  per¬ 
ceived. 

On  the  23d  of  Auguft  the  barometers  were  taken  from  the 
{bore  to  the  fhip.  Immediately  on  leaving  Bombay  harbour, 

Auguft  26th,  18-02,  the  mercury  in  the  barometers  performed 
the  equatropical  motions,  and  continued  them  with  great  uni¬ 
formity,  during  our  paffage  down  the  Malabar  coaft,  acrofs 
the  bay  of  Bengal,  in  the  Strait  of  Malacca,  and  through  the 
China  Sea,  until  our  arrival  in  Canton  river  on  the  4th  of 
October.  When  in  the  river,  the  mercury  became  nearly  fta- 
tionary  during  the  24  hours,  except  a  fmall  inclination  at  times 
towards  the  equatropical  motions,  but  they  were  not  near  fo 
perceptible  as  at  fea  ;  this  change  taking  place  the  day  we  got 
into  the  river. 

During  our  ftay  in  China,  the  barometer  on  fhore,  at  Canton, 
had  very  little  tendency  towards  the  equatropical  motions, 
throughout  the  months  of  October  and  November  that  we 
remained  there.  At  times,  while  in  China,  a  fmall  inclination 
towards  performing  the  equatropical  motions  appeared  :  but, 
as  in  Bombay,  (lie  difference  of  rife  and  fall  was  of  fo  fmall  a 
quantity,  as  to  be  frequently  imperceptible.  * 

December  2d,  1802.  On  our  departure  from  Canton  river, 
the  equatropical  motions  were  inftantly  performed  by  the 
mercury,  and  with  great  regularity  continued  during  the  whole 
of  t he  paffage  to  Bombay,  until  our  arrival  in  that  harbour  on 
the  1  1th  of  January,  1803. 

On  January  I3ib,  the  barometers  were  placed  on  fhore,  and 
did  not  appear  in  the  fmalleft  degree*  fubject  to  the  equatro¬ 
pical  motions;  although,  with  great  regularity,  they  had  been 
performed  while  at  fea,  even  to  tire  day  we  entered  the  harbour. 

One  of  the  barometers  was  left  on  board  for  a  few  days,  and, 
like  that  on  fhore,  feemed  to  have  no  tendency  towards^  the 
equatropical  motions.  During  the  months  of  February  and 
March,  in  Bombay,  the  mercury  was  nearly  flationary 
throughout  the  24  hours.  But  about  the  latter  part  of  March 
the  mercury  feemed  to  incline  towards  the  equatropical  mo- 
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Tropical  varia-  tions  in  a  very  fmall  degree  ;  and,  during  the  month  of  April', 
tion  ot  the  boro- anc]  to  the  20th  of  May,  this  fmall  tendency  of  the  mercury 
to  perform  the  motions  appeared  at  times,  but  was  hardly 
difcernible,  the  rife  and  fall  being  of  fo  fmall  a  quantity. 
From  the  18lh  of  January  to  the  20th  of  May,  the  mercury 
in  the  barometers  was  in  general  flalionary,  except  a  very 
fmall  tendency  towards  the  equatropical  motions  at  times. 
At  other  times  fome  change  in  the  atmofphere  diflurbed  the 
mercury  from  its  flationary  pofilion  ;  but  this  was  (eldom  the 
cafe,  as  it  was  then  the  fair  weather  feafon,  or  north-eaft 
monfoon. 

We  failed  from  Bombay  on  the  23d  of  May,  1803.  The 
inflant  we  got  out  of  the  harbour,  the  mercury  in  the  baro¬ 
meters  conformed  to  the  equatropical  motions  with  great  re* 
gularity,  and  the  difference  between  the  high  and  low  flations 
was  very  confiderable  during  the  whole  of  the  pafTage  to 
China,  excepting  a  few  days  in  the  eaflern  parts  of  Malacca 
Strait,  where  the  land  lay  contiguous  on  each  fide  of  us;  the 
difference  between  the  high  and  low  flations  of  the  mercury 
was  not  then  fo  great  as  in  the  open  fea.  On  clearing  the 
Strait,  and  entering  the  China  Sea,  the  equatropical  motions 
were  performed  in  greater  quantity,  and  continued  regular 
during  our  pafTage  up  the  China  Sea,  until  July  2,  1803.  We 
then  entered  Canton  river,  and  the  equatropical  motions  of 
the  mercury  in  barometers  entirely  ceafed. 

From  July  Slh  to  September  7th,  the  barometers  were 
placed  on  fhore  in  Canton,  during  which  lime  the  mercury 
appeared  to  have  no  tendency  towards  performing  the  equa¬ 
tropical  motions;  but  it  inclined  to  a  flalionary  pofuion,  ex¬ 
cept  when  influenced  by  changes  of  weather.  After  the  ba¬ 
rometers  were  taken  from  Canton  to  the  (hip,  we  were  four 
days  in  getting  clear  of  the  river,  in  which  time  the  mercury 
inclined  to  be  flationary,  excepting  that  a  fmall  inclination 
towards  the  equatropical  motions  feemed  to  evince  itfelf  at 
times.  But  no  fooner  had  we  cleared  Canton  river,  Sep¬ 
tember  13,  1803,  than  the  mercury  in  the  barometers  began 
to  conform  to  the  equatropical  motions,  of  two  elevations  and 
two  deprellions  every  24  hours,  at  equal  intervals  of  time, 
(although  we  were  near  the  land  until  the  lath  September.) 
And  the  mercury,  with  great  regularity,  continued  to  per¬ 
form 
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«erm  the  equatropical  motion!;,  from  September  13,  1803,  Tropical  varia- 
i  t  i  it  .  r  i  .  ,  tion  of  the  baro 

the  day  we  cleared  the  river  or  Canton,  until  October  13,  meter 

when  we  entered  Sincapore  Strait,  excepting  a  fmall  degree 
of  irregularity,  which  affected  the  mercury  on  the  22d  Sep¬ 
tember,  when  it  blew  a  gale  on  the  coaft  of  Iflompa. 

October  13,  1803.  On  entering  the  Strait  of  Sincapore, 
which  is  about  3|  leagues  wide,  the  mercury  in  the  barome¬ 
ters  was  then  a  little  obflructed,  and  did  not  perform  the 
equatropical  motions,  in  the  fame  quantity  of  rife  and  fall,  as 
when  wre  were  in  the  China  Sea.  But  on  the  following  day, 

October  14,  when  we  had  paffed  the  narrow  part  of  the  Strait, 
the  mercury  conformed  to  thoie  motions  with  regularity  until 
October  21,  when  we  arrived  in  the  harbour  of  Prince  of 
Wales’s  Ifland;  then  a  great  retardation  took  place  in  the 
equatropical  motions ;  for,  during  the  time  the  fliip  remained 
in  the  harbour,  from  October  20  to  November  5,  1803,  the 
mercury  in  barometers  leemed  only  in  a  fmall  degree  fubje6t 
to  them,  the  difference  between  the  high  and  low  (Nations  of 
the  mercury,  being  in  general  not  more  than  half  the  quantity, 
that  takes  place  in  the  open  fea,  or  at  a  confiderable  diftance 
frem  land.  Where  the  fhip  lay  at  this  time  in  the  harbour, 
the  land*  on  one  fide,  was  a  full  quarter  of  a  mile  diftant,  and 
cui  the  other  fide  about  if  mile. 

On  November  being  dear  of  the  harbour  of  Prince  of 
Wales’s  Ifland,  the  equatropical  motions  were  inftantly  per¬ 
formed  by  the  mercury,  in  the  ufual  quantity  experienced  at 
fea,  which  continued  with  uniformity  until  December  3.  On 
this  and  the  following  day,  the  mercury  fell  considerably 
during  our  paffage  over  the  tails  of  the  fands  at  the  entrance 
of  Hoogly  rfver,  in  latitude  21°  06'  N  ;  and  on  December  5, 
the  day  of  the  moon’s  lafl  quarter,  a  gale  of  wind  commenced 
from  N  N  E*  wkh  much  lightning  and  rain  in  the  night. 

During  the  latter  part  of  this  day,  the  mercury  began  to  rife, 
and  there  foon  followed  a  change  of  fettled  weather.  When 
we  were  in  the  lower  part  of  the  fiver,  the  mercury  appeared 
to  conform  in  a  fmall  degree  to  the  equatropical  motions ;  hut 
when  well  up  the  river,  at  Diamond  Harbour,  the  mercury 
inclined  to  be  nearly  flationary  during  the  24  hours,  as  has 
formerly  been  obferved  to  happen  in  Canton  river,  Bombay 
harbour,  &c. 


On 
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Tropical  varla-  On  January  13,  I80J,  after  we  had  cleared  the  river 
the  bar°"  the  mercury  in  the  barometers  began  to  perform 

its  motions  with  uniformity,  which  continued  during  the 
patfage  to  Bombay,  until  our  arrival  there  on  February  12. 
The  barometers  being  then  placed  on  thore,  the  mercury 
inclined  to  a  flationary  pofition,  without  evincing  any  pro- 
penfity  towards  the  equatropical  motions  from  the  12th  to 
the  18th  February,  180f,  as  has  been  noticed  in  the  fore¬ 
going  defeription,  to  happen  frequently,  on  entering  a  har¬ 
bour  from  fea. 

On  February  IS,  1  804-,  the  meteorological  journal  ceafes, 
at  which  time  it  comprifes  the  obfervalions  of  22  months, 
having  commenced  April  6,  1802,  in  Margate  Roid. 

I  have  taken  the  liberty  of  fending  you  this  abdract  from 
the  journal,  to  exhibit  the  apparent  difference  of  the  mercury 
in  the  barometer  at  fea,  from  what  has  been  observed  on 
lliore,  at  thofe  places  mentioned  in  the  preceding  defeription. 
As  I  have  not  feen  any  account  indicating  the  phenomenon, 
I  thought  it  might  be  interefting  to  you,  or  other  gentlemen 
of  the  Royal  Society  to  forward  this  imperfect  abliraft,  the 
journal  itielf  being  too  cumberfome  to  fend  home  at  prefent. 
But  as  I  am  in  expe£tation  of  returning  to  England  by  the 
ihips  from  China  next  feafon,  I  hope  1  fhail  be  enabled  to 
prefent  you  with  the  meteorological  flieets  alluded  to. 

I  am,  &c. 

J.  HORSBURGH. 

.  P.  S.  Since  I  wrote  the  foregoing  abftraft,  I  have  received 
a  letter  from  my  friend  Mr.  Dalrymple,  intimating  that  a 
copy  of  the  meteorological  journal  itfelf  would  be  acceptable, 
which  has  induced  me  to  tranfmit  to  him  the  original  (beets, 
with  a  requeft  to  deliver  them  to  you.  I  regret  that  I  could 
not  find  leifure  time  to  make  out  a  fair  copy,  to  have  fent 
to  you,  in  place  of  the  original  flieets  in  their  rough  date. 

'.tv  - 

Jlombay,  June  l,  180 4-. 
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V. 


Second  Communication  on  Artificial  Tun.  By  Charles 
H  atchktt,  Efy.  Abridged  from  the  Bhilofophical  Tranf- 
aclions  for  1805. 


§  i. 


The  artificial  tan  *,  procured  as  deft  ribed  in  the  firft  com-  Name  of  the  ar- 
munication  (fee  our  Vol.  XII.  p.  Vll ) ,  had  been  named  tan”  ^ftance1^*^ 
nin  by  Mr.  Hatchett;  but  the  objection  having  being  made  to  tered. 
this,  that  tannin  was  destroyed  by  the  nitric  acid,  while  the 
artificial  tanning  fubffance  was  actually  formed  by  it,  induced 
Mr.  Hatchett  to  expunge  the  word  tannin  wherever  it  had 
been  applied  to  the  latter.  It  alfo  induced  the  author  to 
■make  the  following  experiments  on  the  comparative  effe&s 
produced  by  nitric  acid  on  thofe  fubffances  which  contain 
•rooft  tannin,  and  alfo  feme  others  in  which  a  tanning  Jub¬ 
ilance  has  been  produced,  under  circumffunces  in  home  re- 
fpecls  different  from  thole  deferibed. 


§  II. 

Although  it  is  not  abfolutely  afferted  that  the  tanning  fub¬ 
ffance  is  indeffru&ible  by  nitric  acid,  yet  the  following  expe¬ 
riments  prove,  that  to  produce  this  effect  muff  at  leaff  be  the 
work  of  much  time  and  difficulty. 

1.  Twenty  grains  of  the  artificial  tan  were  diffolved  ir  half  Experiments  to 
an  ounce  of  ftrong  nitric  acid,  of  the  degree  of  1.40  :  the  fo-  Pr°ve^at 

h  7  f  artificial  tan  is 

lution  diftilled  till  the  whole  of  the  acid  came  over,  which  nearly  indeftrac 

acid  was  returned  back  on  the  reiiduum,  and  the  diflillation  t‘hle  by  nitric 

repeated  three  times  in  this  manner.  Care  was  taken  not  to 

overheat  the  reiiduum  ;  and  then,  when  examined,  did  not 

appear  to  have  buffered  any  alteration  in  its  properties. 


*  In  feveral  parts  of  the  abridgement  of  Mr.  Hatchett’s  papers, 
the  artificial  tanning  fubffance  has  been  called  the  nezv  tan  and  arti~ 
ficial  tan ,  and  tanning  matter  tan ,  for  the  fake  of  brevity.  It  was 
thought  neceffary  to  mention  this,  as  the  name  tan  is  ufually  ap¬ 
propriated  to  oak  bark  in  a  certain  ftate ;  which,  with  fingular  im¬ 
propriety,  is  that  in  which  it  contains  leaff  tanning  matter,  after 
having  been  ufed  in  the  tanners'  pits,- — Aer, 

2.  Ten 
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Experiments 
c  ntinued. 


r  •  •) 


2.  Ten  grains  of  the  new  tan,  mixed  with  ten  grains  of 
white  lugar,  difiblved  in  half  an  ounce  of  nitric  acid,  was 
diddled  to  drynefs.  The  refiduum  was  not  changed  by  the 
gelatinous  or  other  re-agents. 

3.  This  experiment  was  the  fame  as  the  former,  only  that 
gum  arabic  was  employed  in  place  of  fugar.  The  refult  was 
the  fame. 

4.  The  precipitate  from  a  folution  of  ifinglafs,  with  which 
the  artificial  tan  had  been  mixed,  was  well  wafiied  with  dil- 
tilled  water  and  then  dried.  In  this  ftate  it  was  digefted  in 
flrong  nitric  acid,  by  which  a  dark-brown  folution  was 
formed  ;  which  was  evaporated  to  drynefs,  and  the  tubfiance, 
dilTolved  in  boiling  difiilled  water,  was  examined  by  nitrate 
of  iron,  acetite  of  lead,  muriate  of  tin,  and  folution  ot  ifin¬ 
glafs,  with  all  of  which  it  threw  down  copious  precipitates, 
fimilar  in  all  refpebts  to  the  artificial  tan,  which  had  not  been 
lubje&ed  to  the  procefs  defcribed. 

5.  Some  of  the  precipitate  of  ifinglafs  by  the  new  tan  was 
difiblved  in  muriatic  acid,  and  evaporated  to  drynefs:  of  this 
boiling  diftilled  water  difiblved  only  a  part ;  and  the  folution, 
of  a  dark  beer  colour,  did  not  precipitate  gelatine,  though  it 
afted  on  muriate  of  tin  and  fulphate  of  iron  ;  for  with  the  for¬ 
mer  it  gave  an  afti-coloured  precipitate,  and  with  the  latter  a 
ilight  depofit  of  a  reddilh-brow  n. 

6.  As  boiling  w'ater  diflolved  only  a  part  of  the  ifinglafs 

precipitate  in  the  former  experiment,  the  remainder  was 

% 

treated  with  nitric  acid ;  alter  which,  on  being  evaporated 
to  drynefs,  it  wras  found  to  be  completely  foluble  in  w'ater, 
and  precipitated  gelatine  as  copioufiy  as  at  firll. 

7.  Twenty  grains  of  the  new  tan  was  difiblved  in  half  an 
ounce  of  muriatic  acid  :  The  refiduum,  after  evaporation  to 
drynefs,  appeared  in  every  refpedt  unchanged. 

The  author  here  makes  the  obfervation,  mentioned  at  the 
conclufion  of  the  former  paper,  relative  to  the  folutions  of  the 
new  tan  not  becoming  mouldy  like  thofe  of  galls,  fumach,  and 
catechu,  and  feeming  to  be  completely  imputrefeible. 

And  having  thus  afeertained  the  unchangeable  nature  of 
this  fubftance,  he  made  the  following  comparative  experi- 
ments  on  galls,  fumach,  Pegu  cutcb,  kafeatti,  common  cutcb, 
and  oak  bark. 


#  « 
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8.  Twenty  grains  of  powdered  galls  were  difiTolved  in  half  Experiments  oq 

an  ounce  of  ftrong  nitric  acid  :  The  refiduum  from  this  folu-  ^utch  ^kTfcatti 
tion  evaporated  todrynefs,  and  then  diffolved  in  boiling  water,  Pegu  cutch,  and 
did  not  produce  the  fmalleft  effed  on  dilfolved  gelatine.  oa!c 

Tiie  experiments  on  to  No.  13.  did  not  produce  any  tannin. 

9.  Tiie  refiduum  of  a  ftrong  infufion  of  galls,  treated  as 
No.  8. 

10.  Ifinglafs  precipitated  by  infufion  of  galls,  diftolved  in 
ftrong  nitric  acid,  and  examined  as  No.  4. 

1 1.  Twenty  grains  of  lumach  dilfolved  in  half  an  ounce  of 
ftrong  nitric  acid,  and  treated  as  No.  8. 

12.  Twenty  grains  of  Pegu  cutch  (which  contains  much 
mucilage)  fubjeded  to  a  fimilar  procefs,  by  w'hich  much  oxalic 
acid  was  obtained. 

13.  Twenty  grains  of  catechu,  called  kafcatti,  treated  fimi- 
larly,  had,  together  with  the  four  foregoing  experiments, 
all  the  lame  refults  as  No.  8,  not  any  of  them  fliewing  any 
tannin. 

14.  Twenty  grains  of  common  catechu,  dilfolved  in  ftrong 
nitric  acid,  evaporated  to  drvnefs,  dilfolved  in  water,  and 
examined  by  ifinglafs,  depofited  a  tenacious  film  infoluble 
in  boiling  water,  evidently  compcfed  of  gelatine  and  tannin. 

13.  Twenty  grains  of  oak  bark  treated  in  the  fame  way, 
depofaed  alio  an  infolublp  film  on  the  Tides  and  bottom  of  the 
vellel. 

1G.  Infufions  of  galls,  fumach,  and  oak  wood,  of  equal 
ftrength,  were  mixed  with  nitric  acid,  in  the  proportion  of 
half  an  ounce  meafure  of  each  to  one  drachm  of  the  acid,  and 
did  not  then  render  ifinglafs' folution  turbid. 

But  infufions  prepared  from  oak  bark  and  the  artificial  tan, 
and  managed  in  the  fame  way,  continued  to  precipitate  the 
gelatine,  until  four  drachms  of  the  nitric  acid  had  been  added 
to  each  half  ounce  of  the  infufion. 

Thefe  refults  fliew  that  artificial  tan  is  the  moft  indeftruc- 
tible,  but  that  the  other  tanning  fubftances  have  confiderable 
varieties  in  this  refped.  The  tannin  of  oak  bark  refifts  nitric 
acid  longer  than  that  of  galls,  fumach,  kafcutti,  or  Pegu 
cutch.  This  laft  is  replete  with  mucilage,  and  yields  much 
oxalic  acid,  as  before  described  :  it  feems  alfo  to  be  the  moft 
deftrudible  of  all  t lie  kinds  of  catechu  :  From  thefe  fads  the 
author  was  induced  to  add  the  fugar  and  gum  to  the  artificial 

tan, 


Experiments  on 
the  artificial  tan* 


On  riift’lTdtion  i 
has  an  odnui  ol 
burned  horn, 
and  yields  am¬ 
monia. 


(an,  (o  promote  its  deftrudibility ;  and  expreffes  his  belief 
that  mucilage  or  gum  renders  the  fubftances  that  contain  it 
more  deftru&ible  in  the  nitric  acid,  and  in  fome  cafes  alfo 
prevents  or  impedes  the  formation  of  the  tanning  fubftance ; 
which  difference  he  tlrinks  to  be  caufed  by  the  mucilage 
being  in  a  ftate  of  chemical  combination  in  thofe  bodies. 

§  III. 

A  and  B.  When  fulphuric  or  muriatic  acid  was  added  to 
a  folution  of  the  new  tan,  it  became  turbid  and  depofited  a 
brown  precipitate,  which  was  foluble  in  boiling  water,  and 
was  then  capable  of  precipitating  gelatine;  in  which  particu¬ 
lars  it  refembles  the  tannin  of  galls  and  other  vegetable  fub¬ 
ftances. 

C.  Carbonate  of  potafh,  added  to  a  folution  of  the  new 
tan,  deepened  the  colour;  the  liquor  became  turbid,  and  de¬ 
pofited  a  brown  magma. 

D.  Five  grains  of  diied  artificial  tan  were  diffblved  in  half 
an  ounce  of  ftrong  ammonia  :  the  whole  was  then  evaporated 
to  drynefs;  and  being  diff'olved  in  water  was  found  not  to 
precipitate  gelaten,  unit  Is  a  fmall  portion  of  muriatic  acid  was 
previoufly  added. 

E.  Another  portion  diffblved  in  ammonia  was  diflil led  :  At 
firft  ammonia  came  over,  and  afterwards  a  yellow  liquor,  that 
bad  the  odour  of  burned  horn.  The  refiduum  was  infoluble 
in  water,  to  which  it  only  gave  a  flight  yellow  tinge. 

t  F.  The  object  of  this  experiment  is  to  ftievv  the  llrange  pro¬ 
perty  of  the  new  tan,  of  giving  products  analogous  to  animal 
matter  (of  which  it  yielded  the  odour  in  combuffion  on  former 
trials),  though  prepared  itfelf  from  vegetable  fubftances* 
Some  prepared  from  dry  vegetable  charcoal  was  diftilled  ; 
Firft  a  little  water  came  over,  then  a  little  nitric  acid,  then 
a  very  fmall  portion  of  a  yellowifh  liquor  :  The  fire  being 
then  raifed,  the  veflfels  fuddenly  became  filled  with  a  white 
cloud,  and  fo  great  a  torrent  of  gas  was  almoft  explofively 
produced  as  to  overfet  the  jar :  This  gas,  by  its  fmell,  ap¬ 
peared  to  be  ammonia,  and  was  formed  into  the  cloud  by  the 
nitric  acid  vapour  in  the  veflfels.  The  next  jar  of  gas,  which 
came  (lowly  over,  was  carbonic  acid,  except  a  very  fmall 
part  which  leemed  nitrogen  gas.  A  bulky  coal  remained, 
that  on  incineration  gave  if  grains  allies,  which  confided 
£  rincipally  of  lime. 


G.  Fifty 
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G.  Fifty  grains  of  this  fubfiance  were  difiolved  in  four 
ounces  of  water  and  precipitated  by  ifinglafs  folution  ;  eighty- 
one  grains  of  which  became  thus  combined  with  forty-fix  of 
the  new  tan.  The  remaining  portion  was  not  precipitated, 
and  was  therefore  feparaled  on  a  filter  and  evaporated  to  dry- 
nefs.  It  was  a  light  brittle  fubfiance  of  a  pale  cinnamon 
colour,  which,  though  compofed  of  inodorous  fubfiances,  had 
however  a  firong  fmell  itfelf  of  oak  bark  ;  which  is  remarked 
as  a  lingular  circumfiance  ;  and  this  fmell  became  fironger 
when  the  lubftance  was  put  into  water,  in  which  it  infiantly 
difiolved. 

The  folution  w;as  very  bitter;  a<5ted  but  (lightly  on  difiolved 
ifinglals ;  produced  a  brown  precipitate  with  fulphate  of  iron, 
and  with  muriate  of  tin  a  black  one;  had  no  effect  with  ni¬ 
trate  of  lime ;  but  with  acetite  of  lime  gave  a  copious  preci¬ 
pitate,  of  a  pale  brown  colour.  This  fubfiance  appeared  to 
be  the  tanning  matter  in  the  fiate  of  extract. 


§  IV. 

Several  unfuccefsful  attempts  were  made  to  form  the  tan¬ 
ning  matter  by  oxi-muriatic  acid.  It  therefore  appeared,  that 
though  a  variety  of  it  could  be  produced  by  the  action  of  ful- 
phuric  acid  on  refinous  fubfiances,  yet  nitric  acid  was  the  mod 
effective  agent. 

The  author  fufpedting  that  the  new  tan  might  be  formed 
from  bodies  not  abfoiutely  converted  into  coal,  and  not  being 
able  to  get  any  touch* wood,  which  he  firfi  thought  of  tr)ing 
for  this  purpofe,  made  the  following  experiment  with  indigo, 
which  he  knew  to  contain  much  caibon. 

One  hundred  grains  of  indigo,  with  one  ounce  of  nitric 
acid  diluted  with  a  double  quantity  of  water,  wras  (when  the 
effervefcence  had  fubfided),  placed  in  a  land-bath  for  feveral 
days  till  evaporated  to  drynefs. 

The  refiduum,  of  an  orange  colour,  was  in  great  part  dif- 
folved  by  three  ounces  of  difiilled  water  poured  on  it,  and 
gave  a  folution  of  a  deep  yellow,  and  intenfely  bitter  ;  which, 
with  the  fulphate  of  iron,  depofited  a  (light  pa!e*yellow'  pre¬ 
cipitate,  and  w'ith  nitrate  of  lime,  a  fmall  white  precipitate, 
having  the  character  of  oxalate  of  lime;  With  muriate  of  tin 
4-  copious  white  precipitate,  that  changed  to  a  yellowifli- 

brown  ; 


Attempts  to 
form  tanning 
matter  by  oxi- 
muriatic  acid 
unfuccefsful. 


Artificial  tan,  it 
is  fufpetted, 
might  be  formed 
from  fubfiances 
not  charred. 


Experiments  on 
indigo  with  this 
view. 


it  produces  tan¬ 
ning  matter. 


Almoft  all  vege¬ 
table  bodies  yield 
tanning  matter, 
when  lubjefted 
to  repeated  dillil  - 
lations  with 
nitric  acid. 

Refin  yields  it 
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Peru, 


brown;  and  with  acetite  of  lead  a  beautiful  deep  lemon- 
coloured  precipitate,  which  may  probably  prove  ufeful  as  a 
pigment. 

Ammonia  rendered  the  colour  much  deeper,  and  with  it 
depot)  ted  a  large  quantity  of  fine  yellow  (piculated  cryfials, 
\%  Inch  did  not  precipitate  lime  from  its  (olutions.  Their 
flavour  was  very  bitter. 

Latlly,  when  this  (olulion  was  added  to  diffolved  ifinglafs, 
it  became  turbid,  and  deposited  a  tough  elaflic  infoluble  film, 
and  poflefled  the  characters  of  gelatcn  combined  with  tanning 
matter. 

By  this  experiment  the  poffibility  of  producing  tanning  mat¬ 
ter  from  bodies  not  converted  into  coal  was  fully  alcertained ; 
and  the  author  has  fince  difeovered  that  though  indigo  yields 
this  matter  more  readily  than  moft  other  vegetable  bodies,  yet 
alraofl  all  produce  it  when  fubje&ed  to  repeated  difiiliations 
with  nitric  acid. 

A.  The  common  refin  did  not  produce  the  tanning  fubftance 
with  nitric  acid,  but  by  the  aid  of  fulphuric  acid,  as  before 
related  ;  yet  upon  this  nitric  acid  being  repeatedly  abftra£fed 
from  it,  its  lolution  in  water  formed  a  tough  yellow  infoluble 
precipitate  with  diffolved  gelaten,  fimilar  to  that  by  folution  of 
indigo,  and  with  other  re-agents  produced  the  following  el- 
fie&s. 

With  fulpbate  of  iron,  after  12  hours,  it  produced  a  flight 
yellow  precipitate.  With  nitrate  of  lime  no  effeft.  With 
muriate  of  tin,  after  12  hours,  a  pale  brown  precipitate.  And 
with  acetite  of  lead  a  very  abundant  precipitate  of  ayellowifh 
w  hite  colour. 

On  repeating  this  experiment,  the  author  remarked  that 
during  each  distillation  nitrous  gas  was  produced,  while  the 
acid  which  came  over  was  weakened,  which  made  the  caufe 
of  the  change  in  the  properties  of  therefin  evident.  The  fol¬ 
lowing  are  the  refults  of  experiments  tried  with  other  refinous 
fubftances. 

11.  Slick  lac,  treated  as  deferibed,  copioufly  precipitated 

C.  Balfam  of  Feru  during  the  procefs  afforded  fome  ben¬ 
zoic  acid,  and  gelaten  was  precipitated  by  the  aqueous  folu- 

Loii. 


Benzoin 
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Benzoin,  after  the  fublimation  of  fome  benzoic  acid,  yielded— "and  benzoin, 
a  refiduum,  which  yielded  with  water  a  pale  yellow  folulion, 
of  a  very  bitter  flavour. 

This  folution  with  fulphate  of  iron  produced  a  flight  pale 
yellow  precipitate.  With  nitrate  of  lime,  no  effect.  With 
muriate  of  tin  in  folution,  a  fmall  quantity  of  brownifh  white 
precipitate.  With  acetite  of  lead,  a  copious  pale  yellow  pre¬ 
cipitate.  And  with  folution  of  ifmglafs,  a  denfe  pale  yellow 
infoluble  precipitate. 

E.  Bui  fa m  of  Tolu  afforded  benzoic  acid,  and  the  folution 
of  the  reliduum  precipitated  that  of  gelaten. 

F.  One  hundred  grains  of  dragon’s  blood  in  powder  mixed  draSon  s 
with  one  ounce  of  nitric  acid,  evolved  much  gas  ;  an  ounce 
of  water  was  then  added  ;  and  the  digeftion  in  a  (and  bath 
being  continued,  after  it  produced  chaflccation  on  the  dry  yel¬ 
low  mafs  that  remained,  a  brilliant  feather-like  fublimate  arofe, 
which  weighed  rather  more  than  fix  grains  and  had  the  afpect, 
odour,  and  properties  of  benzoic  acid. 

The  refiduum,  of  a  brown  colour,  formed  with  water  a 
gold  coloured  folution,  which  was  not  affeded  by  nitrate  of 
lime:  But  with  fulphate  of  iron,  and  with  muriate  of  tin  it  i 
formed  brownifli  yellow  precipitates ;  and  with  acetite  of  lead 
one  of  a  lemon  colour. 

Gold  was  precipitated  by  i(  in  the  metallic  ftate,  and  the 
containing  glafs  coloured  purple;  and  with  diflolved  ifinglafs 
it  produced  a  deep  yellow  infoluble  depofit. 

As  dragon’s  blood  fimply  expofed  to  heat  did  not  produce 
any  benzoic  acid,  the  author  is  inclined  to  believe,  that  in  the 
firfl  experiment  this  acid  was  obtained  as  a  product,  and  not  as 
an  eduft. 

G.  Gum  ammonia  gave  a  brownifli  yellow,  bitter  aflrin. 
gent  folution  ;  which  with  fulphate  of  iron  became  of  a  darker  mon‘a> 
colour,  but  produced  no  precipitate. 

With  nitrate  of  lime,  a  flight  precipitate.  With  muriate  of 
tin  and  acetite  of  lead,  copious  yellow  precipitates ;  and  with 
gelaten  a  bright  yellow  infoluble  depofit. 

H.  Alfa  foetida  yielded  a  folution  which  precipitated  gelaten  —  am!  aflj  fa** 

in  a  tirnilar  manner  to  that  deferibed.  tlda* 

i 

I.  Solutions  of  elemi,  tacamahac,  olibnrum.,  fandarach.  Solutions  of 

copaiba,  maflich,  myrrh,  gambauge,  and  cacutchonc,  ahfiemi>  tofr:i* 

hac,  &c.  did  not 

though  affeft  gelaten, 


•and  gum  am- 
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— nor  that  of 
farcocol, 

— nor  of  gum 
Arabic, 


(hough  they  precipitated  the  metallic  folutions,  did  not  afFeft 
gelaten;  but  poflibiy  might  have  done  to,  if  the  procefs  had 
been  more  frequently  repeated. 

K.  Sarcocol  alfo  produced  limilar  refulls. 

L.  Gum  Arabic  afforded  oxalic  acid  but  no  (an. 

M.  Tragacanth  yielded  much  of  faclatic  acid,  of  oxalic, 
— nor  of  traga-  anr|  0f  malie  acid,  but  not  the  lead  tan. 

—nor* of  manna.  N.  Manna  gave  oxalic  acid,  part  of  which  fublimed  in 
the  neck  of  the  veffel. 

Its  reliduum  formed  a  brown  folution,  which  produced  pre¬ 
cipitates  of  the  following  colours  :  With  fulphate  of  iron,  a 
pale  vellow  ;  with  muriate  of  tin,  a  pale  brown  ;  with  acetite 
of  lead,  a  brownifh  white.  From  nitrate  of  lime,  oxalate  of 
lime  was  copioudy  precipitated  by  it ;  but  with  dinglafs  fo¬ 
lution  no  effedf  was  produced. 

Liquorice  folu-  O.  Nitric  folution  of  liquorice  yielded  precipitates  with  Tui¬ 
tion  precipitates  p]iajc  jrou  and  muriate  of  tin,  after  twelve  hours,  flight 

brown.  With  acetite  of  lead,  a  brownifh  red.  With  nitrate 
of  lead,  a  brown.  And  with  gelaten,  one  of  a  yellowilh. 
brown,  infoluble,  and  limilar  to  other  precipitates  from  it  by 
tan. 

Guiacum  folu-  P.  On  guiacum  nitric  acid  a6ted  with  great  vehemence  and 
tion  gave  a  flight  jpeec[,|y  diffolved  it:  The  reliduum  was  almoft  totally  foluble 
g  da  ten  ^  which  *n  water;  and  this  folution  produced  effects  on  (he  metallic  falls- 
Similar  to  thole  recited  ;  hut  with  gelaten  formed  a  flight  pre-. 
cipitate,  which  w  as  fpeedily  diffolved  by  boiling  water.  The 
remainder  of  the  lolution  evaporated  gave  a  large  quantity  of 
cryflalized  oxalic  acid;  fo  that  in  this  refpect  guiacum  was 
Ifmilajr  to.the  gurus,  and  unlike  the  relins. 


was  foluble  in 
water. 


Experiments  on 
lieveral  roafted 
vegetable  fub- 
ftances,  which 
do  not  affeft 
gelaten. 

Coffee  gives  a 
precipitate  with 
it,  which  is  again 
foluble  in  water. 


§  v.. 

As  many  vegetable  fubflances  when  roafted  y  ield  a  liquor  by 
decoction,  refembling  lolution  of  artificial  tan,  the  author 
tried  thole  timilarly  prepared,  of  dried  peas,  horle  beans,  bar¬ 
ley,  and  w  heat  flour,  none  of  which  gave  any  precipitate 
with  gelaten. 

The  deco&ion  of  cofl'ee  alfo  gave  no  precipitate  till  after 
feveral  hours,  and  then  one  foluble  in  boiling- water ;  but  this 
might  be  oecafioned,  the  author  thinks,  from  want  of  fome 
particular  nicely  which  may  be  required  in  roafting  fuuh  bodies. 
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fo  as  to  make  them  yield  tan  ;  which  opinion  was  corroborated 
by  experiments  made  by  decoction  of  chicoree  (probably  en¬ 
dive)  root,  prepared  in  the  lame  manner,  which  produced  a 
precipitate  with  gelaten  after  tome  time,  though  not  at  firft, 
which  was  apparently  dilfolved  in  boiling  water,  but  depofited 
again  in  its  original  Hate,  on  cooling.  The  author  therefore 
is  inclined  to  believe  that  the  tanning  iubftance  is  really  de¬ 
veloped  in  many  vegetable  matters  by  heat  alone;  but  that  a 
certain  degree  of  heat,  not  eafy  to  determine  is  abfolutely  ne~ 
cellary  for  this  effedh 

A  fmall  quantity  of  nitric  acid  added  to  any  of  the  decoc- Nitric  acid  adde-d 
tions  ju ft  mentioned,  and  evaporated  to  drynefs,  produced  a  c?  decoc~ 

reftduum,  having  all  the  properties  of  the  tan  produced  from  ning  properries 
£Qap  to  their  xefidue-, 

§  VI. 

The  produ6tion  of  a  variety  of  the  tanning  fubftance  before 
mentioned,  by  the  a61ion  of  fulphuric  acid  on  the  refins,  am¬ 
ber,  &c.  fuggefted  the  following  experiments  on  camphor; 
the  refults  of  which  tend  to  increafe  the  knowledge  of  its  pro¬ 
perties. 

Experiments  on  Camphor  nith  Sulphuric  Acid. 

The  only  facls  hitherto  related  relalive  to  the  effe&s  of  fai- 
phuric  acid  on  camphor,  are  that  a  brown  or  reddifh  brown 
folution  is  formed,  from  which  water  precipitates  the  camphor 
unchanged;  but  this  only  happens  at  a  certain  period  of  the 
operation;  for  if  it  be  longer  continued,  the  following  effects 
will  be  produced, 

A.  One  ounce  of  concentrated  fulphuric  acid  was  added  Experiment* 
to  one  hundred  grains  of  camphor,  which  diffolved  gradually, 
after  firft  becoming  yellow  ;  in  about  an  hour,  the  liquor  having 
progreftively  changed  to  reddifh  brown,  brown,  and  at  laft 
blackifh  brown,  much  fulphureoui  acid  gas  was  produced, 
and  continued  to  encreafe  during  four  hours,  when  the  whole 
appeared  a  thick  btack  liquid,  having  no  other  odour  but  that 
of  fulphureous  acid  ;  alter  two  days  the  produ&ion  of  the  gas 
was  much  diminifhed  ;  the  containing  alembic  was  then  put  in 
a  land  bath,  moderately  hot,  by  which  more  fulphureous  gas 
was  obtained  ;  but  this  foon  abated  ;  at  the  end  of  two  days 
more,  fix  ounces  of  water  was  gradually  added,  by  which  the 

liquor 
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An  odour 
yielded  by  It 
like  oils  of  la- 
tender  and  pep¬ 
permint. 


Frodufts  from 
camphor  and  ful 
phuris  acid. 


liquor  changed  to  a  reddifh-brown,  a  coagulum  of  the  fame 
colour  fubfided,  the  odour  of  fulphureous  acid  gas  was  imme¬ 
diately  annulled,  and  was  fucceeded  by  one  which  much  re- 
fembled  a  mixture  of  oils  of  lavender  and  peppermint. 

The  whole  was  then  diftilled  gradually,  when  the  water 
came  over  impregnated  with  the  odour  laft  mentioned,  accom¬ 
panied  by  a  yellowifh  oil,  which  floated  on  the  top,  and  was 
computed  to  amount  to  three  grains. 

B.  When  the  whole  of  the  water  had  come  over,  there  was 
again  a  flight  production  of  the  fulphureous  acid  gas ;  two 
ounces  of  water  were  then  added,  and  the  diftillalion  conti¬ 
nued  (without  the  recurrence  of  the  former  odour)  till  a  dry 
blackifh  brown  mafs  remained;  this  mafs  was  well  waflied 
with  warm  diftilled  water,  by  which  nothing  was  extrafted  ; 
but  two  ounces  of  alcohol  digefted  on  it  for  24  hours  formed  a 
very  dark,  brown  tinfture. 

The  refiduum  was  digefted  with  two  ounces  more  alcohol, 
and  the  procefs  repeated  till  the  alcohol  ceafed  to  act. 

The  refiduum  had  now  the  appearance  of  a  compaft  fort  of 
coal  in  fmall  fragments,  which  were  well  dried,  and  after 
being  expofed  to  a  low  heat  in  a  clofe  veffel,  weighed  fifty- 
three  grains. 

C.  From  different  portions  of  the  alcohol  folution,  added 
together  and  diftilled  in  a  water  bath,  a  blackifh  brown  lub- 
ltance  was  obtained,  which  had  the  appearance  of  a  refin  or 
gam  with  a  flight  odour  of  caromel,  and  weighed  49  grains. 

The  products  obtained  from  the  100  grains  of  camphor 
treated  with  fulphuric  acid,  were, — 

Grains. 

A.  An  eflential  oil,  having  fomewhat  of  an  odour 

of  a  mixture  of  lavender  and  peppermint,  about  3 

B.  A  compaft  and  very  hard  fort  of  coal,  in  fmall 

fragments,  -  -  -  -  -  53 

C.  A  blackifh-brown  fubftance,  of  a  refinous  ap¬ 
pearance,  -  -  -  -  -  49 

105 

The  increafe  of  weight  of  five  grains  is  attributed  partly  to 
water  retained  by  the  laft  fubftance,  and  partly  to  oxigen 
united  to  the  carbon. 

The  fubftance  C  had  the  following  properties ; 

i.  n 
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K  It  was  bitter  and  aftringent,  had  the  odour  of  caromel* 
and  formed  with  water  a  dark-brown  folution. 

2.  This  folution  produced  very  dark-brown  precipitates 
with  fulphate  of  iron,  acetite  of  lead,  muriate  of  tin,  and 
nitrate  of  lime. 

3.  Gold  was  precipitated  by  it  in  the  metallic  Hate  from 
its  folution. 

4.  By  folution  of  ifinglafs  the  whole  was  precipitated ;  fo  Subftance  C 

that  after  four  hours  a  colourlefs  water  only  remained.  (from  camphor) 

J  _  precipitates  gela- 

This  precipitate  was  nearly  black,  and  was  infoluble  in  ten. 
boiling  water  :  from  whence,  and  its  effe&s  on  (kin,  it  was 
evidently  a  variety  of  tanning  matter  much  refembling  that 
obtained  from  refinous  bodies  by  fulphuric  acid. 

But  this  fort  of  tan  had  let’s  effe£t  on  (kin  than  that  pro¬ 
cured  from  carbonaceous  fubftances  bv  nitric  acid,  and  its 
precipitate  from  gelaten  was  more  flocculent  and  Iefs  te¬ 
nacious. 

However,  when  a  fmall  quantity  of  nitric  acid  was  added 
to  the  folution  of  the  fubftance  obtained  from  camphor,  and 
when  the  refiduum,  after  evaporation  to  drynefs,  was  dif- 
folved  in  water,  a  reddilh-brown  liquor  was  formed,  which 
a&ed  in  every  refpeft  fimilar  to  the  tanning  fubftance  ob¬ 
tained  from  the  varieties  of  coal  by  the  nitric  acid, 

§  VII. 

From  the  experiments  related,  it  appears  that  three  va- The  three  vari- 
rieties  of  the  tanning  fubftance  may  be  formed.  etiesof  artificial 

1  ft.  That  produced  by  nitric  acid  with  any  carbonaceous 
fubftance,  whether  vegetable,  animal,  or  mineral, 

2d.  That  formed  by  diftilling  nitric  acid  from  common 
refin,  indigo,  dragon’s  blood,  and  various  other  fubftances. 

3d.  That  which  common  refin,  elemi,  aftafaetida,  cam¬ 
phor,  &c.  yield  to  alcohol,  after  they  have  been  previoufly 
digefted  with  fulphuric  acid. 

On  thefe  products  the  author  makes  the  following  remarks :  Remarks  or. 

The  firft  variety  is  the  moft  eaiily  formed.  From  fome  ex-them* 
perimenls  made  purpofely  it  appears,  that,  after  making  al¬ 
lowance  for  a  fmall  quantity  of  moifture  and  of  nitric  acid  re¬ 
maining,  100  grains  of  vegetable  charcoal  yield  116  of  the  ioo  grams  char¬ 
'd  ry  tanning  fubftance.  coal  y’ieId  116 

tanning  ma'.tcro 
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Carbon  the  bafe 
of  the  tanning 
matter. 

It  alfo  contains 
oxigen,  hidro- 
gen,  and  nitro¬ 
gen. 


It  has  an  odour 
like  animal  mat¬ 
ter  when  burn¬ 
ed,  and  one  of 
oak  bark  when 
precipitated  as 
in  Gj  ^  III. 

It  refembles  ve 
getable  tannin 
in  moll  proper¬ 
ties. 


Difference  be¬ 
tween  it  and 
tannin. 


Second  variety 
of  artificial  tan 


Theory  of  its 
formation. 


From  the  manner  in  which  it  is  produced,  carbon  is  evi* 
dently  the  bafe  and  predominating  effential  ingredient  in  this 
fubftance. 

From  §  III.  experiment  F,  it  alfo  appears  that  the  other 
component  parts  are  oxigen,  hidrogen,  and  nitrogen;  tor 
when  the  artificial  tan  was  diftilled,  ammonia  and  carbonic 
acid  were  obtained,  exclufive  of  a  fmall  portion  of  a  yellow 
liquor  that  appeared  to  be  of  an  oily  nature,  from  being  in- 
foluble  in  water  and  alcohol. 

Many  of  the  properties  of  the  tanning  fubftance  prepared 
from  coal  by  nitric  acid  are  very  remarkable,  particularly 
thofe  noticed  in  §  III.  experiment  F  ;  of  its  having  the  odour 
of  animal  fubftances  when  burned,  though  prepared  from  ve¬ 
getable  matter ;  and  in  experiment  G,  of  the  precipitate 
having  the  odour  of  oak  bark,  though  the  component  mate¬ 
rials  were  inodorous. 

But  its  raoft  extraordinary  properties  are  thofe  in  which  it 
fo  nearly  approaches  the  vegetable  tannin ,  which  it  perfe£lly 
refembles  in  its  lolubility  in  water  and  in  alcohol,  in  its  a61ion 
on  gelatcn  and  on  fkin,  in  its  effects  on  (he  metallic  folutions, 
on  the  alkalis,  and  on  the  earths. 

The  fulphuric  and  muriatic  acids  alfo  afteft  its  folutions,  as 
they  do  thofe  of  tannin  ;  and  the  only  marked  difference  be¬ 
tween  artificial  tan  and  tannin  is,  that  the  former  is  produced 
by  nitric  acid,  while  the  varieties  of  the  latter  are  more  or  lets 
deftroyed  by  it ;  but  here  it  mult  be  remembered,  that  even 
the  varieties  of  tannin  do  not  accord  in  the  degree  of  de- 
ftructibility. 

The  fecond  fpecies  of  the  tanning  fubftance  is  obtained 
■  from  a  variety  of  vegetable  bodies  before  recited,  by  digeft- 
ing  and  diftilling  them  with  nitric  acid.  It  is  therefore  not  fo 
readily  prepared,  and  the  quantity  of  it  produced  is  lefs  in 
proportion  to  the  fubftance  from  which  it  is  prepared. 

As  refin  and  forae  other  bodies  do  not  afford  it  until  they 
have  been  repeatedly  treated  with  nitric  acid,  and  as,  during 
each  operation,  nitrous  gas  is  produced,  while  the  ftrength 
of  the  acid  which  comes  over  is  diminithed,  the  author  thinks 
it  almoft  certain  that  the  tanning  fubftance  is  formed  in  eonie- 
quence  of  part  of  the  oxigen  of  the  nitric  acid  becoming  com¬ 
bined  with  the  hidrogen  of  the  original  body,  fo  as  to  form 
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Water ;  and  the  carbon  being  thus  in  tome  meafure  denuded, 
is  rendered  capable  of  being  acted  on  gradually  by  the  nitric 
acid,  in  a  manner  nearly  fimilar  to  what  takes  place  when  it 
has  been  previoufly  converted  into  coal. 

The  precipitates  of  this  tanning  fubdance  from  gelaten  are 
always  pale  or  deep  yellow,  while  thofe  formed  by  the  firff 
fpecies  are  condantly  brown  ;  which  induces  the  author  to  be¬ 
lieve  that  the  different  colours  of  the  precipitates  depend  on 
the  date  of  the  carbon  of  the  tannin. 

The  quantity  of  artificial  tan  obtained  from  refin  and  other 
bodies,  was  always  let’s  than  that  from  coal,  or  even  from  the 
fame  bodies  previously  converted  to  coal  in  the  humid  way  by 
fulphuric  acid.  The  caufe  of  this  feems  to  be,  that  a  number 
of  other  products  are  dmultaneoufly  formed  with  the  tanning 
fubdance,  all  of  which  require  more  or  lefs  carbon  as  an  in¬ 
gredient;  fo  that,  according  to  the  affinities  which  prevail, 
fome  bodies  afford  but  little,  and  others  none  of  it. 

The  greated  proportion  of  this  fubdance  was  yielded  by- 
indigo,  common  refin,  and  flick  lac. 

The  quantity  obtained  from  affafcetida  and  gum  ammoniac 
was  lefs. 

Benzoin,  balfam  of  Tolu,  balfam  of  Peru,  and  dragon’s 
blood,  were  inferior  to  the  former  in  this  refpedt ;  fo  that  the 
produdlion  of  benzoic  acid  feemed  to  countera6l  the  formation 
of  the  tanning  fubdance.  But  oxalic  acid,  when  formed  in 
any  confiderable  quantity,  feemed  abfolutely  to  prevent  the 
formation  of  this. fubdance  ;  for  gum  arabic,  tragacanth,  man¬ 
na,  and  guiacum,  which  produced  oxalic  acid  in  abundance, 
yielded  no  tanning  matter. 

Common  liquorice  feems  to  be  an  exception  ;  but  the  author 
fuppofes  that  the  fmall  quantity  of  tan  produced  by  it,  was 
formed  by  the  a&ion  of  the  nitric  acid- on  a  portion  of  uncom¬ 
bined  carbon,  which  being  in  a  date  approaching  to  coal,  is 
probably  the  caufe  of  the  blacknefs  of  the  common  liquorice. 

The  third  variety  of  the  tanning  fubflance  appears  to  be 
uniformly  produced  during  a  certain  period  of  the  procefs; 
but  by  a  long  continuance  of  the  digedion  there  is  reafon  to 
think  it  is  dedroyed. 

Subdances,  fuch  as  gums,  which  yield  much  oxalic. acid, 
do  not  apparently  afford  any  of  this  tanning  matter. 

D2  - 
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Quantity  of  ar¬ 
tificial  tan  lei's 
from  re  fins  than 
from  coal,  ac¬ 
counted  for. 


Its  proportions 
from  different 
fubftances.  *' 


Benzoic  acid 
when  formed 
counteracts  the 
formation  of  the 
tan  ; 

and  oxalic  acid, 
when  produced, 
prevents  it  en^ 
tirely. 


Third  variety  of 
artificial  tan. 


The 
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The  energy  of  its  a&ion  on  gelaten  and  tkin  is  certainly 
inferior  to  that  of  the  firfl.  variety,  into  which  however  it  may 
eafily  be  converted  by  nitric  acid. 

From  the  mode  of  its  formation,  there  does  not  appear  to 
be  any  evidence  of  its  containing  nitrogen  like  the  firft  and 
fecond  varieties^  and  perhaps  (he  abfence  of  nitrogen  may  be- 
the  caiife  of  its  lefs  powerful  aftion. 

Experiments  of  In  the  courfe  of  the  communications  on  this  fubjed,  Mr. 
Meflrs.  Biggin,  Hatchett  notices  the  experiments  on  tannin  by  Mr.  Biggin, 
Davy  on  tannin,  the  great  contributions  of  M.  Proufl  to  the  elucidation  of  its 
noticed.  nature  and  properties,  and  the  very  great  extenfron  of,  and 

valuable  additions  to  the  fame,  from  the  ingenious  labours 
of  Mr.  Davy,  particularly  his  difeovery  of  the  fingular  fad 
that  terra  japonica,  or  catechu,  con  fids  principally  of  tannin. 
Medicine,  arts,  The  author  alio  greatly  recommends  the  farther  invefliga- 
ftc.  may  derive  (jon  0f  the  nature  of  the  gums,  refins,  balfams,  and  gum- 
from  farther  jn.  re  fins,  by  every  poffible  method;  and  is  of  opinion,  that  me- 
veftigations  of  dicine,  arts,  and  manufactures  may  derive  many  advantages 
furas,  refins,  from  and  the  myfterious  procefifes  of  vegetation  probably 
receive  confiderable  elucidation. 


VI. 


On  carbonifed  Turf.  From  a  Report  made  to  the  Prefect  of 
Police  (at  Paris)  on  the  Methods  employed  for  reducing  it 
to  this  State .  By  MM.  Ca  li  as  and  Co  *. 


nrs 


very  ancient. 
Xt  produces  no 
deleterious  ef- 
fp&i. 


The  ufcof  turf  A  HE  ufe  of  turf  for  domeftic  fuel  is  of  a  very  ancient  date  i 
Some  of  the  mod  eminent  men  of  fcience  have  pronounced  that 
it  does  not  produce  any  deleterious  effeCts.  Without  citing  the 
examples  of  England  (Ireland),  Scotland,  and  Holland,  where 
great  quantities  of  it  are  con  fumed,  we  will  confine  ourfelves 
to  the  ufe  made  of  it  in  France,  in  the  (ci-devant)  provinces  of 
Flanders,  Artois,  and  Picardy. 

Its  ufe  is  now  tolerated  in  Paris  to  relieve  the  fcarcity  of 
wood :  the  lime-burners,  plafter-bakers,  brick-makers,  and 
waftiers,  make  great  ufe  of  it  both  in  the  city  and  its  vicinity  ; 
and  it  has  never  been  perceived  that  thofe  who  lived  within 


*  Sonini’s  Journal)  Tom.  II.  p.  324. 
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fhe  Influence  of  its  fmoke,  have  experienced  any  bad  effects 
from  it.  The  commiflioners  (employed  to  make  this  report) 
oblerve,  that  the  great  volume  of  fmoke  which  is  d  i  fen  gaged  taine<i  water” 
on  the  commencement  of  its  combuflion,  is  only  caufed  by  a 
great  portion  of  water  contained  by  the  turf,  which  is  ex¬ 
panded  into  fleam  by  the  heat ;  foon  afterwards  this  fmoke  is 
combined  with  an  acid  analogous  to  that  of  vegetable  fob- with  an  add 
fiances,  which,  far  from  making  the  air  deleterious,  tends  on  removes  infec- 
the  contrary  to  neutralize  the  vapours  of  infe&ion  which  ittion. 
may  contain.  It  is  true  that  fometimes,  for  an  inftant,  the 
turf  in  combuftion  exhaled  an  odour  of  empyreumatic  oil,  in 
the  form  of  gafeous  vapours,  but  this  odour  is  by  no  means  in¬ 
jurious  to  the  animal  organifation,  but,  on  the  contrary,  is  be¬ 
neficial  in  nervous  affections. 

But  if  this  odour  is  difagreeable  when  the  turf  is  burned  in  Charing  pre¬ 
towns,  villages,  and  private  houfes,  this  complaint  cannot  take 
place  when  it  is  burned  in  the  open  air  at  a  diftance  from  all  of  jts  odour® 
habitations,  which  will  be  effected  by  its  previous  carbonifa- 
iion,  as  managed  by  MM.  Callias  and  Go.  therefore  the  com¬ 
pany  merit  the  public  protection. 

In  1785  the  French  Government  took  a  great  intereft  in 
what  related  to  the  carbonifation  of  turf,  and  granted  80,000  Company  at 
francs  to  a  company  to  ereCt  a  furnace  for  this  purpofe  on  the 
ground  of  the  Capuchins.  The  method  of  this  company  was  the  government, 
that  of  extinguifhing,  but  their  plan  did  not  fucceed,  and  the  ^4  notfucceed, 
works  were  abandoned. 

Anew  company  tried,  fome  time  after,  the  fame  enter- Another  com¬ 
prize,  at  its  own  expence  :  the  method  of  operating  in  clofed 
veffels  was  proposed  :  the  experiments  made  were  on  a  great  revolution 
fcale,  and  were  attended  with  a  fuccefs  that  was  certified  by  caufed  its  fai* 
the  commiflioners  of  government:  a  memoir  printed  in  1790,  * 

by  M.  Morclot,  contained  thefe  faCts,  with  a  flatement  of  the 
fuperiority  of  turfi-charcoal  over  that  of  wood,  But  the  dif- 
aftrous  events  of  the  revolution  put  an  unhappy  end  to  this  enr 
terpri^e  which  promifed  fo  well. 

At  preferit  MM.  Callias  and  Co.  offer  to  the  public  an  ad- Callias  and  Co. 

ditional  fpecies  of  fuel  to  that  hitherto  in  ufe,  a  charcoal  of  acharr  turf  hy  a 

pew  procefs,  the  materials  of  which  are  fpread  with  profuflonncW  procefs* 

over  the  territory  of  France,  and  the  confumption  of  which, 

being  fubflituted  for  that  of  wood,  will  at  the  fame  time  be  The  ufe  of  turf 

$n  obieft  of  economy  fo  individuals,  and  of  incalculable  ad-  charcoal.  It 

will  be  cheap, 

vantage 
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and  prevent  the  vantage  to  the  management  of  the  forefts.  Timber  tor  the 
thTorefts*  ^  Contlrudion  of  houfes  and  furniture,  and  timber  for  (hip-build¬ 
ing,  daily  increafe  in  price,  becaufe  they  become  more  iearce. 
Some  of  the  forefts  have  become  reduced,  as  the  trefli  growths 
in  them  do  not  keep  pace  with  the  deftrudtive  inltrument  that 
overturns  them  ;  fome  of  them  are  entirely  deltroyed,  and  the 
ground  converted  into  ornamental  gardens ;  and  thus  each 
year,  each  month,  each  day,  condu&s  us  infenfibfy  to  a  mod 
alarming  dearth  of  timber.  Already  the  price  of  fire-wood 
is  tripled,  and  Paris  is  on  the  eve  of  being  deprived  of  a  com- 
bufiible  which,  as  yet,  has  not  been  replaced  to  advantage. 

The  commifl&oners  compliment  MM.  Calliasand  Co.  whofe 
method  of  carbonifation  is  peculiar  to  themfelves,  and  calcu¬ 
lated  conformably  to  the  laws  of  combufiion  in  its  two  firft 
ftages ;  that  is  to  fay,  before  the  arrival  of  its  third  degree,  or 
The  carboniza-  that  of  abfolute  combufiion.  MM.  Callias  and  Co.  bv  their 

•  r  %  »  * 

CaHiasis  very  ^etbod,  dire6t  the  carbonifation  at  their  pleafure  and  'in  an 
perfect.  invariable  manner;  they  are  always  lure  of  obtaining  a -per¬ 

fect  charcoal,  without  l.moking-pieces,  and  without  any  nfk 
of  forming  it  into  a  py rophorus,  w  hich  (ometimes  happens  in  the 
carbonifation  performed  in  clofed  velfels.  Their  manner  of 
proceeding  is  alfo  very  economical ;  and  what  proves  that  they 
work  with  intelligence  is,  that  they  daily  improve,  and  already 
are  able  to  faveten  hours  out  of  4S  in  each  carbonifation. 


Experiments  made  with  Charcoal  of  Turf. 

) ft.  The  charcoal  of  turf  kindles  a  little  flower  than  that  of 

Turf-charcoal  wood,  but  when  it  is  once  in  compleat  ignition,  it  throws  otit 

yields  more  heat  mucjj  more  heat ;  its  flame  is  alfo  more  elevated,  and  it  yields 
than  wood-  7  J 

charcoal.  no  odour,  except  a  very  flight  one  o(  fulphur,  which  ceafes 

W'hen  it  is  fully  lighted, 

2.  Charcoal  of  turf,  in  equal  quantity  with  charcoal  of  wood, 
caufed  a  given  quantity  of  water  to -boil  four  times ;  while  that 
of  wood  caufed  it  only  to  boil  once.  The  firfi  is  then  fuperior 
fo  the  fecond  in  a  quadruple  proportion. 

3.  To  prove  that  turf  charcoal  emits  more  heat  than  w'ood 
charcoal,  the  following  experiment  was  made. 

It  fufed  ii  o*.  With  turf  charcoal,  in  a  goldfmitlPs  furnace,  eleven  ounces 

of  gold  in  eight  of  eold 

were  fufed  in  eight  minutes,  which  with  w’ood  char- 
minutes;  wood-  n  . 

charcoal  did  the  cozll  vvas  not  performed  in  lets  than  fixteen  minutes.  The  gold 
fame  in  fixteen  loft  nothing  of  its  malleability  in  the  fufion  with  the  turf;  but. 


Caufes  water  to 
boil  four  times 
as  fpeedily. 
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minutes.  The 
malleability  of 
the  gold  was 
preferved. 

Iron  heated  by 
it  becomes  more 
malleable.  It 
lafts  longer  than 
wood -charcoal. 


on  the  contrary,  it  was  neceffary  to  add  Tome  reductive  flux, 
to  that  fufed  by  the  wood  charcoal,  in  order  to  reftore  the 
malleability  which  it  had  loft. 

4.  Iron  made  red-hot  by  charcoal  of  turf  in  a  forge,  became 
more  malleable  ;  which  proved  that  it  gave  none  of  its  carbon 
to  the  metals  with  which  it  came  in  contact. 

5.  Finally,  Turf  charcoal  lafts  longer  in  a  ftate  of  ignition 
than  charcoal  of  wood,  and  its  heat  is  conftantly  equal. 

Condujion. 

1.  The  odour  of  turf  in  combuftion  is  noways  deleterious,  odour  not  afi 
This  truth  has  been  confirmed  by  the  moft  diftinguifhedchemifts;  fon^W^0^ 
and  is  befides  proved  by  the  conftant  ufe  made  of  this  fuel  in 

the  ci-devant  provinces  of  Flanders,  Artois,  and  Picardy. 

2.  It  is  defirable  that  the  carbonifation  of  turf  may  be  en- Its  ufe  ought  to 
couraged,  on  account  of  the  great  advantages  which  may  re-  encouraSe<b> 
fult  from  the  ufe  of  this  ;new  fpecies  of  charcoal,  both  for 

private  confumption  and  for  large  works. 

But  the  greateft  matter  in  its  favour  is,  that  its  -ufe  tends  to  and  will  preferve 
diminifh  the  felling  of  the  forefts,  whole  detention  ought  to  be  tne  woocls* 
promoted  by  every  means  poffible,  and  which  nothing  tends  fo 
much  to  deftroy  as  the  ufe  of  wood  charcoal. 


VII. 

Account  of  the  Calara&s  and  Canal  of  Troellh&tta,  in  Sweden, 
( from  a  Work  relative  to  them  by  Colonel  Skioeldebrand.' 
Publifhedin  one  Volume  Quarto ,  at  Stockholm.) 

Fhe  cataracts  of  Troelihastta  produce  one  of  the  fineft  ef¬ 
fects  which  nature  affords  in  Europe.  The  river  of  Gothie  is 
the  only  outlet  of  the  vaft  lake  of  Wener,  navigable  through 
its  whole  extent.  This  river,  which  falls  in  the  North  fea  near 
Gothemberg,  as  foon  as  it  departs  from  the  lake,  which  is  much 
more  elevated  than  the  fea,  rolls  its  waters  with  impetuofity, 
and  dafhes  them  againft  fteep  rocks,  whofe  retiftance  forms  a 
tucceftion  of  cataracts,  which  without  being  individually  very 
high,  form  altogether  a  moft  ftriking  obje6t.  The  imagination 
is  the  more  affected  by  this  fight,  as  the  furrounding  feenes  are 
of  a  dark  and  melancholy  character,  confiding  of  grey  rocks 

crowned 


The  cataracts 
are  formed  by 
the  river  Gothie 
foon  after  its  de¬ 
parture  from 
lake  Wener* 


Theyformavery 
ftriking  object. 
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Rums  of  locks 
which  had  been 
formerly  con- 
ftrudfed  in  the 
bed  of  the  cata¬ 
racts? 

The  canal  pafies 
by  the  fide  of 
the  cataraCts. 

Is  partly  cut  in 
*he  rock. 

Its  breadth, 
depth,  number 
of  locks,  time 
of  excavation, 
and  colt. 

The  extent  of 
its  navigation, 
and  number  of 
veffels  which 
bave  palled. 


crowned  with  ancient  firs,  and  of  frightful  precipices,  formed 
by  the  burfting  of  the  locks  and  banks,  which  the  fury  of  the 
water  has  overturned.  Thefe  lafi  were  confiru&ed  in  the  bod 
of  the  cataracts,  in  order  to  render  the  river  navigable  through 
its  whole  length  ;  but  this  daring  work  of  man  could  not  refift 
the  reiterated  efforts  of  nature,  and  therefore  it  was  neceflary  to 
have  recourle  to  another  plan. 

The  canal  newly  conftrudled  paffes  by  the  fide  of  the  cata- 
rafts,  and  its  bed  is  partly  formed  in  the  natural  rock,  and 
partly  in  a  marfhy  foil.  It  was  began  in  1794,  and  finifhed  at 
the  end  of  fix  years,  in  1800,  Its  breadth  is  22  feet,  and  its 
depth  fix  feet  and  an  half.  Its  locks  are  eight  in  number,  and 
its  coft  amounted  to  the  fum  of  59833  pounds  fterling,  whioh 
was  colle&ed  by  fubfcription.  By  means  of  this  canal  there 
is  a  continued  navigation,  without  any  interruption,  from  the 
province  of  Wermeland  to  Gothemberg.  In  1802  the  number 
of  vefiels  which  had  paffed  this  canal  amounted  to  1380,  which 
is  at  the  rate  of  1190  each  year. 


VIII. 


Letter  from  H.  B.  K.  on  the  Production  of  Nitrous  Acid ,  and, 

other  Pads*. 


To  Mr.  NICHOLSON, 

SIK, 

Experiments  Mr.  Accum  has  not  anfwered  my  paper,  he  therefore 

Carbonate  of  knows  of  no  experiments  which  (hew  the  formation  of  the 
potato  in  water  nitrous  acid  ;  but  anxioufly  imprefied  with  the  fubjedt,  I  have 
arto  em^ted2^5  been  performing  fome  experiments,  which  I  think  will  throw 
carbonic  gas.  great  light  upon  the  caufe  of  the  nitrous  acid  appearing  in 
electrical  experiments. 

The  potato  be-  I  patfed  the  galvanic  fluid  through  a  watery  folution  of  the 
came  capable  of  carbonate  of  potafh,  made  by  difiified  water,  confined  in  a 

nitre ;  and  folu-  glafs  tube  where  no  atmofpherical  3ir  could  have  accels  to 

tion  of  filver  ft  and  j  found  a  great  production  of  air  come  from  the  folu- 
lhewed  the  pre-  ....  .  .  ,  .  . 

fence  of  maria-  which  upon  examination  wa?  pure  carbonated  air;  ami 
tic  aci<J. 

*  See  our  Journal,  X.  105,  214,  and  XL  105. 

then 
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then  examining  the  folution  by  dipping  a  piece  of  paper  into 
it ;  upon  its  being  dipped  the  paper  (hewed  evident  figns  of 
nitre  upon  it,  and  when  burned  it  detonated  the  fame  as  nitre 
would  have  done  ;  and  alfo  with  the  folution  of  filver  the  al- 
kaline  folution  gave  fome  faint  indications  of  the  marine  acid 
being  prefent  in  it.  That  the  folution  fhould  give  indications  Remark.  Thefe 
of  poflefling  both  the  nitrous  and  marine  acids  is  not  fo  fur-  *wo  acicls  a'c 
prizing;  as  we  have  the  fame  products  in  firing  oxigen  and  common detona- 
bidrogen  gafes,  according  to  the  foreign  experiments,  princi-  non  of  oxigen 
pally  the  nitrous  acid,  but  with  it  a  lmall  quantity  oi  the  ma¬ 
rine  acid, 

I  then  filled  the  tube  (after  wafiiing  it  clean)  with  pure  Pure  water  gal- 
difiilled  water,  and  fent  through  it  the  galvanic  fluid  ;  and  I 
obferved  a  generation  of  airs,  which,  upon  examination,  ap¬ 
peared  to  be  the  airs  ufually  formed  in  thefe  experiments,  as 
they  exploded. 

After  this  I  filled  the  tube  with  a  folution  of  pure  potafh  in  Pure  potath  and 

diftilled  water,  and  no  air  came  from  it  upon  gal  van  i  ting  it;  water  Save  no 

gas  by  galvan- 

lf  any,  it  was  carbonated  air  ;  But  upon  examining  the  lolu-  izing,  but  indi. 

tion,  it  gave  clearly  the  fame  indications  of  pofleffing  the  ni-cated  the  two 

,  J  ,  .  ,/,  •  r  „  acids  of  the  firft 

trous  and  marine  acids,  as  the  carbonated  lolution  ot  potatn  experiment. 

did  in  the  firft  experiment. 

Now  exempt  from  all  hypothefes,  let  us  examine  thefe  in-  Remarks.  The 
terefting  facts ;  The  carbonated  potafh  had  its  carbonic  acid  carbomc  add 
air  expelled,  clearly  from  the  acid  or  acids;  as  we  know  that  from  pota/h  by  a 
it  could  not  part  with  its  carbonic  acid  air,  but  from  the  action  ft,on§£r  acid 
of  a  ftronger  acid,  Alfo  another  more  eftential  fad  it  proves  whence  it  is  in*, 
to  us,  that  the  generation  of  the  peculiar  airs,  what  are  called  ferred  that  the 
loxigen  and  hidrogen  gafes,  are  owing  to  the  acids ;  for  when  2rog!n  arofe1” 
the  potato  was  in  the  water  as  to  arreft  or  attrad  them,  there  from  thefe  acids, 
were  neither  of  thefe  airs  produced  ;  and  upon  examining  the 
diftilled  water  (in  the  experiment  in  which  they  were  pro¬ 
duced)  after  their  produdion,  there  was  no  acid  in  the  water, 
but  it  was  pure  diftilled  water.  Therefore,  beyond  a  doubt, 
the  nitrous  acid  is  eflentially  concerned  in  the  produdion  of 
thefe  peculiar  oxigen  and  hidrogen  gafes  :  indeed  Mr.  Cruiek- 
ftianks  fays,  that  upon  fufing  thefe  airs,  he  found  in  the  refi- 
duum  the  nitrous  acid. 

Thefe  experiments  were  performed  by  two  (hort  gold  wires  The  conducing 
attached  to  each  end  of  the  galvanic  pile.  But  upon  placing  Wlres  were  Soldf 
a  pretty  long  iron  wire  to  the  filver  end  of  the  pile  inftead  of 

the 
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the  gold  one,  a  little  hydrogen  gas  was  produced;  even  when 
the  potafli  was  mixed  with  the  diddled  water,  though  there 
was  none  when  it  was  a  gold  wire. 

I  hope  Mr.  Nicholfon  you  will  not  refide  the  infertion  of 
thefe  intereding  fadls  in  your  Journal,  for  I  have  made  the 
relation  of  therq  as  brief  as  pollibie  that  they  might  not  occupy 
too  much  room  *, 

m  u,  \  vmk'u*  H.  B,  K. 

J.ondon,  Augujl  15. 


IX. 


Report  of  M.  Debuc’s  Memoir  on  Acetic  Acid ,  made  by  M.  M. 
Flan che  and  Boullav,  by  Order  of  the  Society  of  P/tar - 
macy  at  Paris  f . 


M.  Debuc  re¬ 
peated  M.  Ba- 
dollier’s  procels 
ro  obtain  acetic 
acid  from  ace¬ 
tate  of  lead  by 
fulphate  of  cop- 


M  .  Debuc  faw  in  the  Annalesde  Chimie ,  No.  109,  a  method  of 
M.  Badollier,  apothecary  at  Charires,  for  obtaining  acetic  acid 
very  readily  from  a  mixture  of  equai  parts  of  lulphate  of  Copper 
and  acetate  of  lead  by  a  moderate  heat. 

Relying  on  this  procels  M.  Debuc  made  an  exact  mixture 


Per*  of  two  pounds  of  fulphate  of  copper  and  an  equal  quantity  of 

acetate  of  lead,  w  hich  he  expoled  in  a  diddling  apparatus  on  a 
land  bath  to  a  moderate  fire,  which  he  increafed  by  degrees 
The  rroduft  during  the  operation,  wrhich  laded  for  fix  hours  :  the  produft 
cud  in  manu-  obtained  w'as  26  ounces.  It  was  given  to  a  manufacturer, 
an^effeft^on”  without  examination,  and  being  uled  in  his  budnels  produced 

trary  to  the  an  effect  entirely  contrary  to  the  acid  extracted  from  cry  dais  of 

common  acetic 


acid. 


copper. 


The  procefs 
again  repeated, 
and  its  refults 
carefully  exa¬ 
mined. 


This  circumdance  determined  M.  Debuc  to  repeat  the  pro¬ 
cefs  as  before,  and  examine  its  refults  carefully  :  In  which  he 
obferved  (he  mixture  of  the  two  falts  to  become  padey,  which 
is  eadly  explained  by  the  difference  of  the  concentration  of 
the  acid  in  the  fulphate  of  copper,  from  that  in  the  fulphate  of 
lead.  The  products  of  this  experiment  were. 


*  I  am  extremely  forry  that  this  communication  was  by  miftake 
placed  among  papers  already  printed  ;  which  alone  has  caufed  the 
delay  in  its  appearance. — W.  N. 

f  Annales  de  Chimie,  Tom.  LIV.  p.  145. 
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J.  Fdtif  ounces  of  water  {lightly  acidulated.  Produ&s  of  this 

2.  Four  ounces  of  a  liquor  more  acid  than  the  fir  ft,  and  which  procefs. 

M.  Debuc  compares  to  good  vinegar  of  Suumur. 

3.  'Eighteen  ounces  of  a  very  limpid  liquor,  with  a  lively 
and  penetrating  odour  of  acetic  acid  mixed  with  fulphurous 
acid. 

The  refrdue,  weighing  38  ounces,  appeared  to  M.  Debuc  in  The  retldue  is 
different  layers  more  or  iefs  red,  according  to  their  diftance  fg^^coloure^" 
from  the  bottom  of  the  retort;  and  he  found  the  upper  part 
covered  with  a  whiteifh  powder,  (lightly  inclined  to  a  citron 
colour,  in  which  he  recognifed  the  prefence  of  (ulphur. 

Barytes,  the  muriate  of  lime,  and  the  acetate  of  lead  formed  Precipitates 
immediately  cohfiderable  precipitates  with  the  third  product,  f^rd^rodu^by 

M.  Debuc  oblerwes  that  the  decompofitron  of  the  acetate  different  falts. 
of  lead  by  the  fulphate  of  copper  may  be  eafily  explained  ; 
but  that  here  there  is  a  production  of  fulphurous  acid,  and  a  Sulphurous  acid 
decompofition  of  the  lulphuric  acid  from  the  abforption  of  its 
oxigen  by  the  vinegar;  which  is  a  fingular  phenomenon,  that  buc  to  fuppofe 

has  no  agreement  with  the  affinities  of  the  acidifying  principle  acetic  ?C1(J 

C'  j  cj  i  i  is  luper-oxige ^1 

for  the  ucidifiablt  and  falifiablcbaies;  he  leaves  the  explanation  ated  vinegar, 
of  this  matter  to  more'experienced  chemifts,  and  only  notices 
that  the  tranfportation  of  the  oxigen  of  the  lulphuric  acid  to 
another  bafe,  luggefts  the  idea,  that  acetic  acid  hjitpcroxigenated 


vinegar  i 


M.  Debuc  fucceeded  in  freeing  his  third  product  from  the 
fulphurous  and  fulphuric  acids,  by  letting  it  remain  for  about 
24  hours,  on  twelve  grains  of  fait  of  tartar,  and  about  two 
ounces  of  black  oxide  of  manganefe  pounded  fine,  and  after 
that  diftiliing  it  flowly;  by  this  rectification  he  obtained  a  pound 
of  pure  acetic  acid  of  a  lively  and  agreeable  odour,  and  of 
about  10  degrees  fpecific  gravity;  which  is  one  degree  Iefs 
than  that  of  radical  vinegar  well  rectified,  obtained  from  acetate 
of  copper. 

The  author  concludes  from  this, 

1.  That  the  produd  of  two  pounds  of  acetate  of  lead,  treated 
with  an  equal  quantity  of  fulphate  of  copper,  is  twenty-fix 
ounces ;  of  which  four  ounces  is  acidulated  water,  an  equal 
portion  firong  vinegar,  and  eighteen  ounces  acetic  acid  altered 
by  the  fulphurous  and  fulphuric  acids. 

2.  That  the  eighteen  ounces,  forming  the  third  product, 
rectified  as  recited,  does  not  differ  from  that  drawn  from  cryf- 
tah  of  acetate  of  copper,  but  by  its  Iefs  denfity. 

3.  That 


M.  Debuc’s 
method  of  free, 
ing  the  third 
produdt  from 
fulphurous  and 
fulphuric  acids. 
Acetic  acid  pro- 
dueed,  one  de¬ 
gree  weaker 
than  the  com¬ 
mon  kind. 


M.  Debuc  con¬ 
cludes  that  the 
acetic  acid  pro¬ 
duced  only  dif- 
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firs  in  ftrength 
irom  the  com¬ 
mon  kind, 
and  may  be  fub- 
ftituted  for  oxi- 
muriatic  acid, 
in  fome  cafes  to 
advantage. 

The  reporters 
repeat  M.  Ba- 
dotlier’s  procefs, 
with  M.Debuc’s 
modifications* 


TVodufts  of 
Jtheir  procefs 
from  the  re¬ 


ceiver. 


Carbonic  acid 
gCi  evolved. 


3.  That  in  many  cafes  this  acid  may  be  fubftituted  for  ox»« 
muriatic  acid,  as  an  obje£t  of  falubriety  without  poflfeffing  its 
inconveniencies. 

The  reporters  repeated  the  procefs  of  M,  Badollier  with  the 
modifications  advifed  by  M.  Debuc  as  follows. 

They  introduced  a  mixture  of  two  pounds  of  fulphate  of 
copper,  and  the  fame  quantity  of  acetate  of  lead  into  a  glafs 
retort,  placed  it  on  a  land  bath,  and  adjufted  to  it  a  tubulated 
receiver,  which  communicated  with  two  bottles  of  a  Wolfs 
apparatus ;  the  firft  of  which  contained  diftilled  water,  and 
the  fecond  many  pounds  of  lime  water  ;  from  this  laft  a  tube 
was  parted  underneath  a  jar  in  an  hydro-pneumatic  apparatus; 
the  retort  was  heated  gradually  to  the  end  of  the  operation, 
which  lafted  more  than  10  hours;  and  the  following  produdU 
were  drawn  from  the  receiver. 

1.  Eight  ounces  of  a  liquor  fimilar  to  diftilled  vinegar,  but 
with  a  lefs  agreeable  odour, 

2.  Ten  ounces  of  a  liquor  with  an  unpleafing  odour  of  acetic 
acid,  more  penetrating  than  the  firft,  and  not  containing  any 
trace  of  fulphurous  or  fulphuric  acids. 

3.  Finally  feveji  ounces  of  a  liquor  of  great  limpidity,  with 
a  very  pungent  odour  of  fulphurous  acetic  acid,  and  which  did[ 
not  precipitate  muriate  of  barytes. 

A  confiderable  difengagement  of  an  elartic  fluid  was  ob- 
ferved,  which  became  perceptible  as  foon  as  the  retort  hegan 
to  run,  and  which  lafted  during  the  whole  operation. 

This  gafeous  fluid  was  abforbed  almoft:  totally  by  the  lime 
water,  forming  with  it  a  very  ahundant  white  precipitate, 
which,  gathered  on  a  filter,  and  dried,  proved  to  be  carbonate 
of  lime':  It  weighed  two  hundred  and  fifty  grains,  which  made 
the  carbonic  acid  equal,  according  to  the  known  proportions 
of  this  fubftance,  to  eighty-five  grains;  atmofpheric  acid  alone 
parted  under  the  jar  mixed  with  fome  carbonic  acid  gas :  no 
trace  was  perceived  of  hydrogen  gas. 

Many  layers  of  different  colours  were  found  in  the  retort. 

The  firft  w'as  of  a  beautiful  green,  furrouuded  with  a  circle 
of  yellowifti  white  towards  the  fides. 

The  fecond,  much  more  thick,  was  of  a  red  colour,  greatly 
like  copper  in  very  fmall  particles. 

The  third  was  a  mixture  of  fulphate  of  lead  ajvl  pf  popper 
apparently  in  the  metallic  ftate. 

Ttm 
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The  laft  larger,  which  occupied  the  bottom,  of  a  black  The  loweft 

fcblour,  arid  fhining,  was  a  mixture  of  fulphate  of  lead  and  of  layer  of  the  re-* 

.  lidue  is  a  mix. 

charcoal .  ture  of  fulphate 

The  fame  experiment  with  the  fame  quantities  of  the  falts,  of  lead  and  char* 
was  repeated  a  fecond  time,  with  the  precaution  of  reducing  The’  famc 
the  fulphate  of  copper  by  dificcation  to  of  its  weight.  The  cefs  again  re¬ 
product  from  this  was  preferable  to  the  other.  th^fulphate1©? 

The  fecond  and  third  produfts  were  mixed  and  re6tified  on  copper,  the 
carbonate  of  potafh  and  oxide  of  manganefe,  with  the  pre-  Produce  1S  bet- 
cautiohs  indicated  by  M.  Debuc  :  This  re&ification  produced  Second  and  thlr4 
an  acetic  acid  of  nearly  the  fame  fpecific  gravity  as  that  afforded  products  re&i- 
by  timple  diffillation  from  cryffals  of  copper,  but  of  a  lefs  a  weaker  and 

ftrong  odour,  lefs  agreeable,  and  beftdes  mingled  with  tulphu-  lefs  agreeable 
•  ,  acetic  acid  pro- 

rousaCld-  ....  duced,  mingled 

The  reporters  think  that  M.  Debuc  is  deceived  in  his  the-  with  fulphurous 

*  •  j 

ory,  '*  that  acetic  acid  is  vinegar  fuper-oxigenated  by  the  oxigen  aci  * 
of  the  fulphuric  acid  puffing  to  the  vegetable  acid,”  for  he  has 
not  confidered. 


1.  That  the  acetic  acid  is  almoft  all  obtained,  before  the  Reafons  why  M. 

fulphurous  acid  becomes  perceptible.  Debuc’s  theory 

,  ...  .  ...  ,  ,  _  c  ,  is  erroneous.. 

2.  That  the  metallic  oxides,  which  are  the  bans  or  the 

falls  employed,  have  lefs  attraftion  than  fulphur  to  oxigen. 

3.  That  the  difengagement  of  the  carbonic  acid  is  much  more 
likely  to  explain  the  matter. 

The  confiderable  produ&ion  of  carbonic  acid,  and  the  pre.  Theprodu&iota 

fence  of  charcoal  in  the  refidue,  furprifed  the  reporters  the  of  carbonic  acid 

more  ;  as  MM.  Boddolier  and  Darac  (the  firft  in  his  notice  of  the  c^frCoal 
’  '  _  from  the  pro- 

preparation  of  acetic  acid  ;  the  other  in  a  memoir,  in  other  cefs,  is  contrary 
refpefh  very  interefting,  on  the  difference  of  acetous  and  acetic 
acids,)  pofitively  aflert  that  in  the  operation  related,  there  lier  and  Darac. 
vxts  no  other  gafeous  production  but  that  of  part  of  the  air  con~ 
t airied  in  the  veffels,  efpccially  no  carbonic  acid}  and  not  an  atom  of 
charcoal  in  the  refidue. 

The  refult  found  by  the  reporters  fo  different  from  that  of 
M.  Darac,  in  an  experiment  on  which  he  fupports  his  theory 
of  the  identity  of  the  acetous  and  acetic  acids,  was  fo  favour¬ 
able  to  the  theory  of  M.  Chaptal,  that  they  would  have  been 
induced  to  decide  in  favour  of  the  opinion  of  the  latter,  if  the 
following  comparative  experiments  had  not  confirmed  them 
in  a  contrary  notion,  and  appeared  to  them  one  of  thofc,  of 
which  M,  Darac  might  moft  avail  himfelf. 


To 
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An  experiment  To  four  ounces  of  pure  concentrated  radical  vinegar  (crt* 
nude,  favour-  tracked  from  crvftals  of  copper  by  heat  alone)  were  added  by 
rac’s  opinion.  degrees  four  ounces  of  femi-vitreous  oxide  of  lead  (litharge) 
in  powder;  which  compleatly  dilfolved  in  it  by  heat,  there 
even  remained  an  excefs  of  acid,  perceptible  in  the  flrong 
odour  of  the  folution.  Being  laid  by  to  cool,  it  produced  a 
very  irregular  crytlalline  mafs. 

Four  ounces  of  this  mafs  of  acetic  lead,  mixed  with  an  equal 
quantity  of  iulphate  of  copper  dried,  were  treated  in  a  con¬ 
venient  apparatus.  The  acetic  acid  produced  had  an  odour 
more  penetrating  and  agreeable  :  but  all  the  other  phenomena 
were  the  fame  as  with  the  acetate  of  lead  ;  that  is  to  fay,  there 
was  an  equal  developement  of  carbonic  and  fulphurous  acids, 
and  charcoal  was  found  in  the  refidue. 


The  reporters 
conclude  that 
this  acetic  acid 
is  always  mixed 
with  fulphurous 
acid  ; 

of  which  it  can¬ 
not  be  freed  en¬ 
tirely  by  M.  De- 
buc’s  procefs ; 
and  never  has  fo 
pleating  an 
odour  as  the 
common  kind. 


The  difference 
of  acetous  and 
acetic  acids  pro¬ 
bably  does  not 
depend  on  the 
iiate  of  their 
acidification. 


Which  determined  the  reporters  to  conclude, 

1.  That  acetic  acid  formed  by  the  diftillation  of  a  mixture  of 
fulphate  of  copper  and  acetate  of  lead,  is  always  mixed  with 
fulphurous  acid,  which  does  not  become  perceptible  till  towards 
the  end  of  the  diftillation. 

2.  That  it  cannot  be  compleatly  deprived  of  this  fulphurous 
acid  by  the  redtification  propofed  by  M.  Debuc. 

3.  That  the  acid  itfelf,  totally  deprived  of  the  fulphurous 
acid,  is  never  of  fo  lively  and  agreeable  an  odour,  as  that  drawn 
from  the  cryflals  of  the  acetate  of  copper. 

4.  That  it  is  preferable  to  dry  the  fulphate  of  copper  before  it 
is  ufed. 

5.  That  MM.  Boddolier  and  Darac,  were  miftaken  in 

fuppofing,  that  no  carbonic  acid  was  obtained  in  this  ope¬ 
ration.  ...... 

6.  Finally  that  the  produ6lion  of  carbonic  acid  does  not  any 

i  •  .  * 

more  prove  the  decarbonilation  of  the  acetous  acid  in  becoming 
the  acetic,  than  the  fulphurous  acid  proves  the  fupero^ige- 
nation  of  the  vinegar  ;  but  on  the  contrary  that  it  is  allowable 
to  conclude,  that  the  difference  of  thefe  two  fubftances  is  not 
caufed  by  their  date  of  acidification. 
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X. 

Account  of  the  Imperial  Botanic  Garden  of  Schccnhrunn ,  in  the 

Vicinity  of  Vienna * 

In  17.53  the  emperor,  Francis  the  firft,  caufed  a  portion  of  The  garden efta- 
ground  behind  the  garden  of  the  cadle  of  Schoenbrunn  to  be  by ' Francis Y. 5 ^ 
prepared  for  the  cultivation  of  exotics,  and  of  plants  remark¬ 
able  tor  their  rarity  or  beauty.  By  the  advice  of  the  cele- Put  under  the 
brated  Van  Swiefen,  the  famous  florid:  Adrien  Steekhoven  was  careofAdnr  i 
invited  to  Schcenbrunn  from  Leyden,  who  caufed  many  green- — Vandsr  Schot 

houfes  to  be  confiruCled  there,  with  a  very  large  and  beautiful  the  fir  ft  gardener 
i  i  r  i  •  i  .mi-  amt  •  — brings  to  it 

hot-houle,  and  various  other  buildings.  Ai.  the  lame  time  many  exotics 
Richard  Vander  Schot,  of  Delft,  was  named  drft  gardener,  from  Holland, 
and  employed  to  convey  to  Vienna  a  great  number  of  rare  and 
exotic  plants,  brought  up  in  different  parts  of  Holland,  and 
thus  at  the  end  of  one  year  the  garden  was  already  rich  in 
valuable  plants. 

M.  Jacquin,  who  was  then  at  Vienna,  went  to  vifit  the  M.  Jacquin  lent 
garden  of  Schoenbrunn,  to  clafs  thofe  plants  which  had  not  yet  toi'eft  plsmt^ 
received  a  fpecific  denomination  ;  on  which  occafion  he  be¬ 
came  known  to  the  emperor,  who  propofed  to  him  to  travel 
at  his  expence  on  the  continent  of  South  America,  and  in  the 
American  itlands,  to  enrich  the  garden  with  plants  from  the 
mod;  diftant  countries.  Accompanied  by  the  gardener  Van 
der  Schot,  lie  departed  from  Vienna  in  1754  ;  and  in  paffing 
through  Italy  was  joined  by  Jean  Buonamici  and  Ferdinand  Account  of  his 

Barculli,  who  were  entrufted  with  the  zoological  part  of  the  Procecdings  lfl 
.  .  .  .  .  .  ...  .  &  .  the  Weft  India 

expedition,  by  which  it  was  propoted  to  improve  the  royal i fl ands . 

menagerie,  and  the  cabinet  of  natural  hidory  at  the  fame  time. 

After  having  vifited  the  iflands  of  Martinico,  of  Grenada,  St. 

Vincent,  St.  Eudatia,  St.  Chridopher,  St.  Martin,  St.  Bar¬ 
tholomew,  Aruba,  Cuba,  Caracca,  and  Jamaica,  he  returned 
to  Vienna  in  1759.  From  Augufl  1757  to  the  middle  of 
1759,  M.  Jacquin  could  do  little  for  the  advancement  of  Sci¬ 
ence,  having  been  ill  of  a  lientery  for  four  months,  of  which 
he  was  at  lad  cured  at  Jamaica.  The  war  which  then  com¬ 
menced  between  England  and  France,  alfo  deranged  his  tra- 


*  Magafin  Encyclopedique,  T.  6,  p.  552. 
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vels.  The  veflel  in  which  he  made  his  voyage  was  taken* 
and  he  was  thus  obliged  to  pats  a  confiderable  time,  againft 
his  will,  at  Montferrat  and  the  defert  ifland  of  Gonave. 

The firft  targo  the  month  of  Augufi  1757  the  firft  cargo  of  plants  for  the 

of  plants  fhip-  garden  of  Schcebrunn  was  (hipped  from  Martinico,  which  ar- 
Ulthe  fecond  r*ved  at  Marfeilles.  In  the  month  of  February,  1757,  Van- 
cai^o  brought  by  der  Schot  returned  alfofrom  Martinico,  and  brought  with  him 
Vander  Schot.  from  t^e  fame  jpancj  a  great  quantity  of  trees  and  tlirubs.  All 

this  cargo  arrived  fafe,  except  fome  fpecimens  of  Aleliconia , 
which  were  attacked  on  the  voyage  by  mice.  The  trees  were 
of  the  height  of  a  man,  and  of  the  thicknefs  of  an  arm,  and 
fometimes  more.  The  mod  of  them  had  born  fruit  in  their 
native  foil  ;  their  tops  had  been  cut  off,  and  only  fome  of  the 
principal  branches  were  permitted  to  remain  about  two  feet  in 
Method  of  pre-  length  >  die  tlirubs  remained  in  their  natural  (late.  To  remove 
paring  the  trees  thofe  trees  from  their  native  earth,  a  circular  trench  was  dug 
—an^of1 pack-  round  each,  at  a  convenient  didance,  in  fuch  manner  that  there 
ing  them.  might  remain  attached  to  their  roots  as  great  a  mafs  of  the 
earth  in  which  they  grew  as  was  poflible.  This  mats,  which 
formed  a  fort  of  ball,  was  entirely  wrapped  up  in  leaves  of 
the  Mt/fa,  fecured  with  cords  made  of  the  bark  of  the  hibifcus 
tiliaceus ,  in  fuch  a  manner  that  the  earth  could  not  fall  out. 
Weight  of  a  tree  A  fingle  tree  packed  in  this  manner,  weighed  commonly  an 
paC^ed  hundred  and  odd  pounds.  The  balls  of  earth  were  moidened 
a  little,  with  the  necefiary  care,  and  fufpended  in  the  air, 
where  the  vegetation  loon  became  apparent. 

Method  of  tranf-  To  prevent  the  earth  from  being  detached  from  the  roots  on 
porting  the  the  way,  all  the  packages  were  tranfported  in  barks  to  the 
packages.  port  §t.  Pierre,  in  Martinico;  from  hence  they  were  fhip- 
ped  to  Marfeilles,  and  from  thence  brought  by  fea  alfo  to  Leg¬ 
horn,  and  from  this  port  were  carried  by  mules  to  Schoenbrunn. 
This  was  without  exception  the  riched  cargo  of  living  plants 
which  had  ever  been  brought  from  the  hot  countries  to  Eu¬ 
rope. 

The  third  cargo  In  the  month  of  Auguft,  1756,  Buonamici  fet  off  with  the 
lhird  car£°  *rom  St.  Eudatia  to  Leghorn.  The  fourth  cargo 
and  the  fifth.  departed  towards  the  end  of  the  fame  year.  The  fifth  was 
(hipped  from  Curacao  for  Amfierdam,  and  was  accompanied 
by  J.  A.  Vefunlin,  who  died  in  Germany  of  the  dyfentery. 
This  cargo  was  extremely  rich  in  corals  and  other  productions 
of  the  fea,  which  dill  form  fome  of  the  mod  precious  ornaments 
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of  the  Imperial  Cabinet.  In  the  fame  year,  M.  Jacquin  fent  The  fixth  cargo 
off  the  fixth  cargo,  from  the  tame  ifiand  to  Amfterdam*  And  ^{h^fcvenih 
finally,  in  January  1759,  MM.  Jacquin  and  Barculli  departed  brought  by 
with  the  feventh  cargo  from  the  Havannab,  for  Ferro!  in  Spain, 
ahd  arrived  at  Vienna  in  the  month  of  July.  This  lad  cargo  1759. 
was  particularly  rich  in  animals  of  every  lpCcies. 

Thus  in  the  fpace  of  a  few  years  the  number  of  plants  in 
the  garden  of  Schcdnbrunn  was  confiderahlly  encreafed  ;  for, 
betides  thofe  which  had  arrived  from  America,  means  were  The  garden  re¬ 
found  to  make  many  important  acciui  fit  ions  indifferent  other  ^eives  p*ants 

J  1  1  #  tionn  other 

countries.  In  1765,  after  the  death  of  Francis  the  firft,  Maria  countries. 

Therefa  ordered  the  garden  to  be  conduced  on  the  fame  foot-  Mar‘a  rhercfa 
,  ,  „  | .  *  1*1  1  r  ,  patromfes  the 

nig  that  it  was  before.  In  17S0,  a  little  while  before  the inftitution* 

death  of  this  princefs,  it  fullered  a  frriall  but  irreparable  lofs ; 
the  gardener,  Van  der  Schot,  then  very  aged,  had  been  con¬ 
fined  to  his  chamber  for  many  weeks  by  an  attack  of  the  gout. 

Thofe  to  whom  the  management  of  the  plants  was  entrllfied 

ih  that  period  acquitted  themfelves  with  great  negligence  ;  in 

one  of  the  coldeft  nights  of  that  winter,  the  perfon  who  fhould  Many  valuable 

have  taken  care  of  the  great  hot-houfe  forgot  to  keep  up  the  by  the 

tire.  In  the  morning  he  thought  to  repair  this  negledt  by  gence  of  the  at- 

heating  it  to  an  unutual  degree:  but  thefudden  traftfition  from  tendafts  Wltb 

iit  i  ■  b  r  regard  to  the 

cold  to  heat  killed  a  great  number  of  fine  plants,  and  among  hot  houte, 
others  all  the  cinnamon  trees  from  Martinico,  of  which  the 
trunks  Were  as  thick  is  a  man's  arm,  the  heads  very  large,  and 
of  the  greatefi  beauty  ;  and  alfo  defiroyed  the  plants  Crefcen - 
iiay  Achrds,  Annona ,  Fortlandiay  and  a  Coccoloba  Grcindifolia , 
which  was  20  feet  high,  and  whofe  leaves  were  of  the  fize 
of  two  feet. 

This  garden  alfo  fuflered  another  lofs.  A  confiderable  col- A  cargo  of  plants 
ledlion  fent  from  the  ifie  of  France  by  M.  Cfere,  arrived  at from  Ifle  ot 
Triefte  entirely  fpoiled,  the  trees  all  dead,  and  the  feeds  irH*FranC£  Ipciieu* 
prolific. 

At  this  time  the  emperor,  Jofeph  the  fecond,  directed  M. 

.lacquin  and  M.  Born  to  propofe  to  fome  men  of  abilities  to 
undertake  a  voyage  into  remote  countries.  ProfefTor  Marter  prof.  Marter 
was  appointed  the  conductor  of  this  expedition,  and  Do6tor  ot^e“  (ent  Co 
Stupiez  was  aflociated  with  him,  together  with  the  gardeners  rica  ;n  " 
Boor  and  Bredemeyer,  and  the  painter  Moll.  This  company 
of  travellers  quitted  Vienna  in  the  month  of  April,  1783,  and 
arrived  in  September  at  Philadelphia.  They  travelled  over 
Vol,  XIII. — January,  1806.  E  Pennfylvania, 
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Pennfylvania,  Virginia  and  Carolina.  M.  Boor  along  with  M, 
Schopf,  made  a  journey  into  Florida,  and  from  thence  palled 
Several  fine  to  the  ifland  of  Providence.  M.  Bredemeyer  returned  from 
plants  arrive  at  Carolina,  and  paffing  through  England,  arrived  at  Vienna  in 

thence,  with  M.  November,  1784,  with  feveral  very  beautiful  plants.  Boor, 
Bredemeyer.  who  during  his  day  at  the  Bahama  iflands  had  colle£led  many 
rare  plants,  returned  to  Vienna  in  the  month  of  September, 
1785.  But  the  painter  Moll  and  Doclor  Stupiez  were  fepa- 
rated  from  their  fellow  travellers. 

Bredemeyer  Cent  By  the  orders  of  the  emperor,  M.  Bredemeyer,  and  the 

fearches  the  garc^ener  Schucht,  went  towards  the  end  of  the  year  1784  to 

ifiands  and  con-  rejoin  the  director  of  this  expedition,  M.  Mar  ter,  who  re- 

tinent  to  the  mained  all  this  time  in  America  ;  they  palled  over  many  of 
river  Oronooko.  ,  .  n  r  .  , 

the  great  illands  and  a  part  of  the  continent  as  far  as  the  mouth 

of  the  river  Oronoco. 

Many  rare  plants  In  1783  they  returned  by  way  of  Amderdam  to  Vienna, 
him  and  M.k  by  an<^  brought  back  many  rare  and  new  plants.  M.  Marter 
Marter  in  1783.  alfo  arrived  the  fame  year,  by  the  way  of  London  and  Brudels 
with  a  new  collection  of  plants, 

M.  Boor  and  The  emperor  had  not  forgotten  the  lofs  of  the  plants  from 

J fic  of  France^6  '^e  France,  and  commiflioned  M.  Boor  and  the  gardener 
Scholl  to  go  there,  and  touch  on  their  way  at  the  Cape  of 
Good  Flope.  In  the  month  of  May  1786,  they  arrived  at  the 
Cape  with  the  Dutch  vetfels ;  M.  Boor  remained  there  till 
1787,  and  then  departed  by  himfelf  for  the  ide  of  France  and 
M.  Boor  returns  that  of  Bourbon.  In  the  month  of  January,  1788,  he  returned 
to  the  Cape  with  280  cafes  full  of  rare  plants;  and  on  the 
20th  of  July  in  the  fame  year  arrived  at  Vienna  with  a  great 
number  of  magnificent  vegetables ;  but  as  all  the  cafes  could 
not  be  brought  in  the  veflel,  the  gardener  remained  at  the 
Cape  with  the  remainder.  There  has  not  fince  been  any  pof- 
fibility  of  getting  them  to  Vienna,  as  well  as  many  other 
plants  ;  and  the  gardener  Scholl  remains  at  the  Cape  from  that 
time,  from  whence  be  has  Cent  from  time  to  time  feeds  and 
roots.  Beftdes  this  increafe  to  the  garden,  the  number  of 
The  plants  of  plants  was  augmented  in  different  manners.  Thus,  at  the  fale 
Schwenk  of  the  garden  of  Schwenk  at  the  Hague,  the  emperor  caufed 
M^SJac*quin,  the  all  the  rare  plants  to  be  bought ;  and  likewife  M.  Jacquin,  the 
fon,  fends  many  f0n,  when  he  was  on  his  travels  over  a  great  part  of  Europe, 
travels*. fr0m  ^ent  to  Schecnbrunn  many  exotic  plants  which  he  found  in 
other  gardens. 

The 


vrith  many  fine 
plants, 

—leaves  fome 
behind  at  the 
Cape  with 
Scholl. 
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The  emperor  Jofeph  alfo  enlarged  the  bot-houfes,  and 
caufed  others  to  be  built.  In  order  to  bring  back  Scholl  the  houfes  and  builds 
gardener  to  Vienna,  with  the  plants  which  remained  in  his  others, 
care  at  the  Cape,  the  emperor  Leopold,  in  1791,  ordered  the  Emperor  Leopold 
gardener  Bredemeyer  and  young  Van  der  Schot,  (the  Ton  °f  ^y^  to  The 
him  who  had  been  with  M.  Jacquin  in  the  Eaft  Indies)  to  fail  Cape  for  Scholl, 
to  the  Ille  of  France,  where  Cere  had  collected  many  plants 
tor  the  imperial  garden,  and  during  their  return  they  were  to  pafTage. 
touch  at  the  Cape  to  take  up  all  thofe  which  remained  with 
Scholl.  The  captain  of  the  veffel,  in  which  the  two  garden¬ 
ers  had  taken  their  pafiage  put  into  Malaga  ;  where  they  dit- 
covered  in  time  that  he  had  bad  intentions  with  refpe<5t  to 
them;  which  obliged  them  to  return  to  Vienna  without  per¬ 
forming  their  commiflion.  After  the  death  of  the  emperor  Francis  IT. 
Leopold,  his  fucceffor  Francis  the  fecond  had  an  hot-houfe 
conflru&ed,  235  feet  long,  for  the  plants  of  the  Cape.  A  new  long  for  Cape 

garden  was  alfo  eftablifiied,  of  which  Doctor  Hoff  was  ap-  P,anti* 
b  1  A  new  garden 

pointed  infpeftor,  and  in  which  were  carefully  cultivated  all  added  for  plants 
the  plants  which  grew  in  the  Hates  belonging  to  the  houfe  oI°r  the  Auftriaa 
Auftna. 

By  thefe  details  may  be  feen  with  what  care  this  juftly  ce-  Valuable  Bota- 
lebraled  garden  was  augmented  from  the  reign  of  Francis  the  JJIC  P^lcatl^ 
firft,  and  all  aftonifhment  will  ceafe  at  the  riches  it  contains,  0f  gchcenbruiuo 
and  which  have  furnifiied  materials  for  different  magnificent 
works  on  Botany,  fuel)  as  the  I cones  plantar urn  variorum ,  pub- 
lifiied  by  M.  Jacquin,  and  above  all,  that  which  appeared  a 
few  years  ago,  under  the  title  of  Plantarum  variorum  Ilorti 
Ctrfarei  Schccnbrunnenfis  deferiptiones  et  leones ,  in  two  volumes 
folio,  containing  1  50  coloured  engravings. 


XL 
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« 

Letter  from  a  Correfpondent  on  the  Means  of  increafing  the  Adlion 
of  Sound  on  the  Organs  of  fuck  as  are  partially  deaf. 

To  Mr.  NICHOLSON, 

SIR 

-/aLTHOUGH  I  am  fo  deaf  as  not  to  be  able  to  hear  the  Sound? -mper- 

beating  of  a  watch,  unlefs  it  be  put  clofe  to  the  ear,  yet,  if  I 

place  one  end  of  a  ftick,  or  of  a  metal  rod  between  my  teeth*  through  a  Did 

E  2  'and  aPPr‘cd  t0  ths 

teeth. 
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and  the  other  end  upon  the  watch,  at  the  diftanee  of  feveral 
feet,  I  can  hear  it  very  diftinftly. 

The  hearing  I  know  only  two  methods  of  alleviating  the  difficulty  oi 
affiftcd'by'pref-  ^iear*nK  articulated  founds ;  one  is  by  furrounding  the  ear, 
fmg  the  external  with  the  hand  open,  and  preflrng  it  forward,  the  fingers  and 
ear  forward  j  thumb  being  fixed  behind  it ;  this  expedient  does  more  than 
Or  by  a  trum-  might  be  fuppofed.  Another  method  is,  that  of  the  application 
pet,  though  not  0f  a  trumpet;  which  however,  is  of  but  little  ufe,  conftruded 
ufeful.  as  is  at  present.  The  difcovery  of  any  infirument  to  facilitate 

hearing,  by  being  placed  in  the  mouth  (probably  after  the 
manner  of  a  tobacco-pipe)  would  be  of  great  importance  to  ft 
numerous  clafs  of  our  fellow  creatures,  whofe  faculty  of  hearing 
Probability  that  is  nearly  fufficient  for  common  conversation.  If  an  inftrument 
an  inibrument  fhouJcf  be  invented,  which  will  do  any  thing  at  all  in  this  way, 

cd  to  aft  on  the  our  experience  in  regard  toother  inventions,  encourages  an 
*fC th  °h  cxPe^at*on>  improvements  will  follow  :  means  of  atfifting 

as  to  magnify  human  fight  have  long  beendevrfed;  little  indeed  has  been  done 

founds.  to  aflift  defective  hearing ;  it  is  however  an  object  deferving  of 

more  attention  than  has  been  beftowed  upon  it.  If  you  thould 
be  fo  good  as  to  infert  this  in  your  Journal,  I  indulge  a  hope; 
that  fome  of  your  ingenious  cojrefpondents,  compafiionating 
the  unfortunate  frtuation  of  thofe  whofe  hearing  is  imperfect* 
may  be  led  to  attempt  difcoveries,  the  refult  of  which  may  be 
of  extenlive  utility.  It  is  defirable  to  afcertain  the  belt  form  and 
fize  of  an  ear  trumpet,  and  what  metal  is  to  be  preferred. 

1  am,  Sir, 

Your  moft  obedient  Servant, 

A.B. 

Reference  to  &  On  referring  to  my  quarto  edition  of  the  Journal,  vol. 

fome  difquifi-  IV.  page  3‘83,  I  find  fomething  correfponding  (o  my  own  ob- 
in°the°quarto  fervation.  I  fiia.Il  be  extremely  obliged  if  your  humanity  fliould 
feries  of  this  determine  you  to  infert  the  above,  as  it  may  be  a  means  of 

Jou.nal.  exciting  invcftigation  on  a  fubje£t  which  is  certainly  of  great 

confequence. 


ANNOTATION — W.  N  . 

9 

Defultory  re-  A  CONSIDERABLE  mafs  of fpeculation  concerning  fountf^ 

modification  of  and  ^e  mcans  °f  encreafing  its  a&ion  on  the  organs  of  fenfe 
found  by  means  is  to  be  found  in  my  annotations  on  the  experiments  of  Perrole, 
of  folld  bodies.  at  4^  0f  voj.  0f  the  Quarto  Series  of  this  Journal.  The 

exccllcn 
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excellent  papers  of  Mr.  Gough,  at  page  66  and  160  of  vol.  X. 
of  the  prelent  Odtavo  Series,  concerning  the  augmentation  of 
founds,  and  the  fpeaking  trumpet  have  added  confiderabiy  to 
our  knowledge  of  this  fubje6t.  The  memoir  of  Haflenfratz  on 
the  fame  inftrument  in  our  Ninth  Volume,  p.  2S3,  and  ano¬ 
ther,  by  the  fame  author,  on  the  Propagation  of  Sound,  at 
Vol.  XI.  p.  127,  alfo  deferve  to  be  confulted.  From  the 
whole  confideration  of  the  faffs  it  feems  as  if  the  lonorous 
vibration  of  the  instrument  were  of  much  more  confequence 
than  has  hitherto  been  fu  (peeled  ;  and  it  feems  not  impro¬ 
bable,  that  a  Large  furface  expofed  to  the  aerial  pulfes  of 
I.ound,  and  having  a  tail  of  communication  to  be  applied  to 
the  teeth,  or  inferted  in  the  ear,  might  have  condderable 
effeft.  The  ufe  of  the  external  ear,  which  has  excited  fo 
much  difcuffion,  may,  perhaps,  be  of  this  kind.  The  expe¬ 
riment  of  Dr.  Moyes  (Phi  los.  Journal,  III.  57)  of  conveying 
found  to  great  diftance  through  a  firing  may  be  added  to  the 
other  fadts ;  and  tends  to  fhew  that  the  fpnorous  undulation 
does  not  require  to  be  tranfmitted  through  fuch  bodies  as  are 
the  mod  denfe,  uniform,  and  eladic.  Leather,  or  felt,  or 
palleboard,  or  various  other  dmila-r  materials,  are  more  fre¬ 
quently  oblerved  to  tremble  in  the  band  at  certain  particular 
founds  than  many  other  denfe  bodies. 


XII. 

Dufy  and  Correct  Method  of  verifying  the  Portion  of  a  Tranfit 
Jnjtrument,  By  J.  S.  Butt,  Ifq.  Communicated  by  the 
Author . 

To  Mr.  NICHOLSON. 

SIR,  Paragon,  December  8,  1805. 

A  SHORT  note  having  appeared  in  Mr.  Kelly’s  new  edition  introdu&ory 
of  Spherics,  defer  ibing  my  method  of  verifying  the  portion  of  note, 
a  tranfit  indrument,  and  thinking  an  account  more  in  detail 
may  not  be  unacceptable  to  your  adronomical  readers,  I  am 
induced  to  trouble  you  with  it,  that  you  may,  if  you  pleafo 
infer  it  in  your  valuable  Journal. 

Your’s  refpe&fully, 

JAMES  STRODE  BUTT. 
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The  ufual  me-  TO  make  the  line  of  collimation  move  in  the  plane  of  the 

thod  ot  aejufting  merj^jan  we  are  defied  to  obferve  ihe  tranfils  of  circum- 
a  tranfit  mftru- 

ment  by  a  cir-  polar  dars,  and  if  the  intervals  between  the  times  o t  their 

c unipolar  flar.  tranfi ts  are  equal,  the  tranfit  indrument  moves  in  the  place  ot 

the  meridian  :  for  the  axis  and  line  of  collimation  being  pre- 

vioufly  adjuded,  it  mud  pats  through  the  zenith  ;  and  it  it 

divides  the  circle  deferibed  by  any  circumpolar  "dar,  into  two 

equal  parts,  it  mud  pal's  through  the  pole. 

—  requires  the  But  here  a  difficulty  arifes  which  is  a  probable  alteration,  or 

clock  to  keep  a  want  of  uniformity  in  the  rates  of  the  clock  or  watch  for 
time  for  at  lean:  „  (  J 

24.  hours.  lo  long  a  period  as  twenty-four  hours,  or  during  that  portion 

of  time  which  the  obferver  may  require  to  repeat  bis  obferva- 
tions,  fo  as  to  be  fatisfied. 


Rule,  obferve 
the  tranlits  of 
two  different 


Method  Inde-  A  method  independant  of  the  rate  of  a  clock  or  watch  for 
pendant  of  this  f0  long  a  time,  and  alio  entirely  of  any  other  previous  ob'er- 
▼iousHght  ?e  vations  of  right  afeendon,  is  a  delideratum  to  practical  adro- 
afeenfion,  See,  nomers,  and  alfo  to  thofe  who  occadonally  amufe  themfelves 
by  obferving  time,  and  the  rates  of  their  chronometers,  in 
their  prefent  improved  date  ;  but  who  may  be  unacquainted 
with  adronomical  equations,  of  prccelTion,  nutation,  &c. 

Rule,  Obferve  the  difference  of  tranlits  of  any  two  circum¬ 
polar  dars,  that  are  dtuated  nearly  in  the  fame  azimuth,  or 
Kars^  one "above  vertical  circle,  the  one  above  and  the  other  below  the  pole  : 

and  the  other  and  whofe  difference  of  right  afeendon  is  nearly  180°; 
below  the  pole;  ,  . 

which  differ  only  (namely  / 

a  fhort  time,  for  Obferve,  The  tranfit  of  a  cadiop.  above  the  pole,  and 
few^inutes1'1^ at*  immediately  after  it  the  trandt  of  £  urfae  major  is  below  the 
any  time  after-  pole,  whole  difference  of  tranfit  is  not  more  than  15  minutes, 
and  for  fo  diort  a  time  the  clock  or  watch  may  be  fafely  de¬ 
pended  on.  Then  invert  the  operation,  and  obferve  the  trandt 
of  a.  cadiop.  below,  and  s  urfee  above  the  pole.  I  f  their  difference 
of  (randts  is  the  fame  in  both  obfervalions,  the  trandt  indru- 
reverfed.  Jfthcmen^  is  accura-tely  in  the  meridian;  if  not  the  error  maybe 
timebeAe  fame  corrected  by  altering  the  pofition  of  the  indrument  till  their 
difference  of  tranfit  is  the  fame  in  both  obfervations. 

Should  the  error  be  great  it  may  be  corredted  nearly  by  any 
of  the  theorems  now  in  ufe;  ( vide  Wales  on  Time-Keepers) 
or  half  the  difference  maybe  fubdituted  for  the  error,  and  by 
repeated  approximation  the  tranfit  indrument  may  be  accu¬ 
rately  adjuded. 

Tim 


wards  repeat 
the  observation 
upon  the  ffars 
when  their 
fituations  as  to 
the  pole  are 


the  tranlit  is 
duly  placed,  if 
not  it  muff  be 
altered,  See. 
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The  advantage  of  this  method  is,  that  you  rely  upon  the  Advantages, 
ftars  keeping  of  the  time,  which  would  otherwife  be  kept  ' the™* 

by  the  clock  or  watch  ;  and  it  is  of  no  confequence  whether  ftars,  and  not 
the  obfervations  follow  one  another  on  the  lame  day  or  week,  tjVlc  clock* 
provided  the  inftrument  is  adjufted  to  the  lame  point  ol  the 
horizof),  previous  to  obfervation,  for  there  is  little  or  no 
difference  in  their  preceftion,  &c.  during  an  interval  of  a 
month. 

Another  advantage  is,  that  the  obfervations  follow  each  The  &ort  in* 
other  fo  foon,  that  you  are  not  likely  to  be  dilappointed  by  a  agalnft  change 
change  of  weather  ;  for  each  pair  of  obfervations  is  complete  of  weather} 
as  far  as  it  goes,  which  is  not  the  cafe  in  the  other  method, 
which  requiring  an  interval  of  twelve  hours  between  each 
obfervation,  a  change  of  weather  is  more  likely  to  take 
place. 

A  tranfit  inftrument  is  the  balls  of  aftronomy,  and  whoever  Other  ufefol 
has  the  fixing  of  it  fbould  conlider  himlelf  independant  ofreniar^* 
every  previous  obfervation,  and  a&ing  entirely  upon  prin¬ 
ciple,  which  is  not  the  cafe  where  the  adjuftment  is  by  previ- 
oufly  obferved  right  afcenfion,  and  which  require  reducing  to 
the  day  of  obfervation;  indeed  nicely  reduced  right  afcen-? 
lions  are  not  always  in  the  hands  of  thofe  who  may  be  wilh  to 
be  in  polfelfion  of  a  fimple  and  accurate  method  of  placing  a 
tranfit  inftrument  precisely  in  the  meridian. 

This  method  was  devifed  and  ufed  by  me  lince  1724-,  but 
i  have  never  read  or  heard  of  any  one  ufing  the  fame. 

J.  S.  3, 

N,  B.  Proper  liars  in  this  Lat.  are, 

a  Cafs.  and  r  Urfae  Majoris. 

/3  Cafs.  and  <3  Urfae. 

7  Cafs.  and  *  Urfae. 

Alfo  the  ftars  of  Draco  and  Auriga; 

Cepheus  and  Urfa, 

Per  feus  and  Draco, 

A  large  comet  was  difcovered  at  the  Royal  Obfervatory  A  large  comet> 
Dec.  8,  which  palfed  the  meridian  at  6.k  2km  7.  mean  time. 

Obferved  right  afcenfion  was  -  353°  6' 

Declination  fouth  -----  23°  4l'  8" 

%*  I  have  fince  heard  that  (his  comet  was  not  again  feen, 
but  is  fuppofed  to  have  proceeded  fouthward,— N. 


A  Com* 
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XIII. 

A  Comparifon  of  Jo  me  Obfervations  on  the  Diurnal  Variations  of 
the  Barometer  y  made  in  Peyroufe’s  Voyage  round  the  IV or  hit 
with  thoje  made  at  Calcutta  by  Dr.  Balfour  *, 


Barometrical  X  HE  firft  of  the  obfervations  here  referred  to  were  made  by 
^I«  Lamanon,  an  ingenious  naturalift  who  accompanied  Fey 
Tropics  by  roufe,  and  who  has  given  an  account  of  I  hem,  (fee  fourth 
Lamanon ^and by  vo|ume  tjie  Voyage,  o&avo  edit.),  in  a  letter  to  M.  do 

Condorcet,  dated  St.  Catharine,  ath  November  1785.  Dr. 
Balfour’s  Obfervations  are  in  the  Afxaiic  Refearches  for  1794, 
and  a  thort  account  of  them  is  alfo  inferted  in  the  fourth 
volume  of  the  Tranfadioiu,  R.  S.  Edin.  Hi  ft.  p.  23. 

M.  Lamanon’s  obfervations  were  made  in  c onfcquence  of 
inftrudions  from  the  Academy  of  Sciences,  directing  him  to 
keep  an  exad  account  of  the  heights  of  the  barometer  in  the 
vicinity  of  the  equator  at  different  hours  of  the  day,  with  a 
view  to  difeover,  if  pollible,  the  quantity  of  the  variation  of 
that  inftrument,  clue  to  the  action  of  the  fun  and  moon,  that 
quantity  being  there  probably  as  its  maximum,  while  the  varia¬ 
tions  ari/ing  from  other  caufes  are  at  their  minimum. 
tamanon ufed  a  M.  Lamanon  was  provided  with  one  of  Nairne’s  marine 
marine  Baro-  barometers,  which,  he  fays,  was  fo  little  affected  by  the 
motion  ot  the  fhip,  that  it  might  be  depended  on  to  the 
pf  an  inch.  In  this  barometer,  he  tells  us,  that  from  about  the 
1 1th  degree  of  north  latitude,  he  began  to  perceive  a  certain 
regular  motion,  fo  that  the  mercury  flood  higheft  about  the 
Regular  diurnal  noddle  of  the  day,  from  which  time  it  defeended  till  the 

Jhatsgthanl0Wer  even"*n£>  an(^  r0^e  again  during  the  night.  As  they  ap- 
*  N.  proached  the  equator,  this  became  more  diftinflly  perceptible; 

and  on  the  2$th  of  September,  the  fhip  being  then  1°  17' 
north  latitude,  a  feyies  of  obfervations  was  begun,  and  con” 
tinqed  for  every  hour  till  the  iff  of  October,  at  6  A.  M. 
The  following  abftract  (hews  the  refult  of  the  obfervations  qq 
the  28th  and  29th. 

Twenty  eighth  of  September. 

From  4  to  10  A.  M.  Barometer  yofe  JZ. 

From  10  A.  M.  tp  4  P.  M.  fell  1 

From  4  to  10  P.  M.  rofe  0 


1. 

To 

* 


*  Frojn  the  Hiftory  pf  the  Royal  Society  of  Edinburgh,  1805.. 
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Twenty  ninth  of  September. 

From  10  (28th)  to  4-  A.  M.  fe^ 

From  4  to  10  A.  M.  rofe 

From  10  A.  M.  to  4*  P.  M  fell 

From  4  to  10  P.  M.  rofe 


i/.  A 

1  To 

1  tV 


The  obfervation  on  the  30th  were  to  the  fame  effeft ;  and 
Fence  it  is  concluded  that  at  the  equator  the  flux  and  reflux 
of  the  atmofphere  produces  in  the  barometer  a  variation  ot  The  eflbft  is 
about  1  line  Englifh,  correfponding,  as  M.  Lamanon  re-  ^ghtarilTfronj 
marks,  to  a  height  in  the  atmofphere  of  nearly  100  feet,  the  computed 
According  to  Bernouilli,  the  action  of  the  fun  and  moon  |^°^enc 
fhould  produce  a  tide  of  feven  feet,  and  according  to  Mr. 
de  la  Place,  a  tide  not  nearly  fo  great. 

It  fbould  be  obferved,  that  when  thefe  obfervations  were  Situation  of 

made,  the  moon  was  in  her  laid  quarter,  and  the  fun  a  lew  fun  and  moon, 

.  r  .  ,  .  and  place  of  the 

degrees  to  the  touih  or  the  equator.  I  he  latitude  on  the  ^ip. 

28th  wav  50'  north,  and  1 1'  north  on  the  29th;  in  the  night  She  was  far  out 
between  that  and  the  30th,  the  (hip  eroded  the  line;  and  on  at  fea- 
the  30th  at  noon,  the  latitude  was  42'  fouth:  the  longitude 
all  this  whi’e  between  17p  3L  and  18°  33  weft  of  Paris,  by 
the  time-keeper;  fo  that  the  coaft  of  Africa,  which  was  the 
neareft  land,  was  diftant  about  8°  of  a  great  circle,  and  the 
American  continent  about  19°. 

The  agreement  between  thefe,  and  Dr.  Balfour's  obferva-  Argreement  be- 
tions  at  Calcutta  is  very  remarkable.  Dr.  Balfour  found  that  ^’eren  tlufe 
during  the  whole  lunalion,  in  which  he  obferved  the  baro-  and  thofe  of  D.% 
meter  from  half-hour  to  half-hour,  the  mercurv  conftantly  fell  Balfour  at 
from  10  at  night  to  6  in  the  morning  ;  from  6  to  10  m  the 
morning  it  rofe  ;  from  10  in  the  morning  to  6  at  night  it  fell 
again  ;  and  laftly  rofe  from  6  to  10  at  night.  The  maximum 
height  is  therefore  at  10  at  night  and  10  in  the  morning,  and 
the  minimum?. t  6  at  right  and  6  in  the  morning.  The  only 
difference  is,  that  in  Mr.  Lam  anon's  obfervations,  the 
minimum  is  ftated  to  have  happened  about  4  inftead  of  6. 

This,  however,  will  not  feem  a  very  material  difference, 

When  it  is  rejnepubered,  that  the  inftant  when  any  quantity 
attains  either  its  greateft  or  its  lead  ftate  is  not  eafily  afeer- 
tained  with  precilion.  From  the  obfervations  as  detailed  by 
Lamanon,  the  time  of  the  minimum  feems  to  anfvver  fully 
^sw'cll  to  5  as  to  4;  fo  that  the  difference  of  the  refultsis  in 

every 
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every  view  inconflderable,  and  their  coincidence  on  the 
whole,  not  a  little  Angular.  The  variations  in  Dr.  Bal- 
tbur’s  barometer  between  the  neared  maximum  and  maximum 
is  fometimes  about  ~  of  an  inch,  though  in  general  contider- 
ably  lefs. 

Whether  the  In  the  abflract  of  Dr.  Balfour’s  obfervations  referred  to 
caufe  which  pro-  above,  it  is  remarked,  that  it  feems  not  improbable  that  thefts 

fca”  wiuds  could  variations  of  the  barometer  are  connected  witli  the  recipro- 
produce  the  re-  cations  of  the  fea  and  land  winds  during  the  day  and  night, 
gular  change.  whatever  may  have  been  formerly  the  probability  ot  this 

fuppofition,  it  is  entirely  deflroyed  by  the  obfervations  of  the 
—moft  probably  French  navigators.  Thefe  obfervations  were  made  too  far 
nou  out  at  fea  to  leave  room  for  luppofing  that  the  land  winds  had 

_ neither  is  it  any  influence  on  the  phenomena  to  which  they  refer.  It  is 

hkely  that  it  at  fame  time  doubtful,  whether  thole  phenomena  can  be 
tide sC'm ^th e^ai r ,  aferibed  to  the  atmofpherical  tides  produced  by  the  fun  and 
as  it  does  not  moon,  as  the  ebbing  and  flowing  of  themercuryinthebaro- 
t  iemoon.  appears  have  no  dependence  on  the  pofition  of 

thofe  luminaries  relatively  to  one  another,  but  happens,  it 
would  leem,  conftantly  at  the  lame  hour,  in  all  afpects  ot 
the  moon  and  all  feafons  of  the  year.  The  fubjed  is  well 
deferving  of  a  fuller  invefligation.  We  Ihould  probably 
before  now  have  had  farther  information  refpeding  it,  it 
happily  the  able  navigator  above-named,  and  his  brave  aflo- 
eiates,  had  been  deflined  to  revifit  their  native  Ihores.  The 
cruel  fate  of  an  expedition  fo  well  planned,  and  fo  well  ap¬ 
pointed  for  the  purpofes  of  fcience,  will  never  ceafe  to  be 
matter  of  fincere  regret. 


Probability  that 
the  equi-tro- 
pical  change  is 
caufed  byafeend- 
ing  and  defeend- 
rng  currents  in 
the  atmofphcre, 


Annotation. — W,  N. 

.  v 

I  have  inferted  the  foregoing  with  a  view,  in  fome  meafure, 
to  afford  a  comparifon  with  Mr.  Horlburgh’s  paper  on  the  fame 
fubjed,  at  page  16.  It  is  not  without  diffidence  that  I  venture 
to  propofe  a  conjedure  on  this  fubjed,  which  in  fad  requires 
more  con fiderat ion  than  I  can,  at  prefent,  bellow  on  it.  Its 
change  feems  to  me  to  be  governed  by  the  afeent  of  the  air 
which  would  take  place  immediately  beneath  the  fun,  if  the 
earth  were  flationary,  and  the  furrounding  delcent  of  the  fame 
fluid,  of  which  the  circumflances  and  modifications  are  fo  well 

explained 
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explained  by  Prieur  in  his  memoir  on  the  morning  and  even* 
ingdew  (at  p.  86,  voI.IV.  of  our  quarto  feries.)  The  confider- 
ations  there  detailed  may  be  eatily  extended  to  (hew  alto  that 
the  effects  mud  be  greatly  altered,  and,  in  mod  indances,  ob¬ 
literated  by  the  vicinity  of  land  ;  which  even  changes  the  re¬ 
gular  trade  winds  into  land  and  fea  breezes. 


XIV. 

t 

Abflrad  of  a  Memoir  on  the  Direction  and  Velocity  of  the  Motion 
of  the  Sun  and  Solar  Syftem.  By  Dr.  Herschel.  From 
the  Fhilofophical  T ranj actions,  1 805 .  (A.) 

The  learned  author  begins  his  paper  by  noticing  Dr.  Maf-  Proper  motions 
kelyne's  table  of  the  proper  motions  of  36  ftars  of  the  firlt 
magnitude,  and  conceives  that  if  this  table  affords  proof  of 
motion  in  ftars  in  our  immediate  neighbourhood,  the  changes 
of  pofition  in  minute  double  ifars,  many  of  which  are  only  to 
be  feen  by  means  of  the  beft  telefcopes,  like  wife  prove  that 
motions  are  equally  carried  on  in  the  remoted  regions  of  fpace. 

In  1783,  the  Dodtor  deduced  from  the  proper  motions  of  Deduction  of  a 
the  dar.s,  a  motion  of  the  fun  and  folar  fydem  towards  X  tier-  [he^fijn^aaTk^ 
cules ;  and  the  opinion  he  then  conceived  has  been  much  direction, 
drengthened  by  the  condderations  dated  in  the  following  pages. 

Should  (his  dodtrine  be  edablifhed,  many  phenomena  may  be 
accounted  for,  which  without  it  mud  remain  inexplicable. 

Though  it  was  propofed,  by  theadrniffion  of  a  lolar  motion,  Confidcratlons 
to  take  away  many  of  the  proper  motions  of  dars,  by  inveding  JJJch  a°m0tioa 
the  fun  with  a  contrary  one;  our  author  admits  that  it  will  re¬ 
veal  a  vadly  greater  number  of  concealed  real  motions  than 
would  be  neceffary  to  admit,  wrere  the  fun  at  red;  and  that 
the  necedity  for  admitting  its  motion  ought  therefore  to  be 
well  edablifhed. 

The  motion  of  fatellites  round  their  primary  planets,  and  Reafons  from 

of  thefe  round  the  fun,  fuggeds  the  idea  of  a  revolution  of  the  anjlogy  °/  t!‘c 

.  planets,  &c» 

latter  round  fome  other  unknowq  centre  ;  nor  are  we  v/ilhout 
hypothefes  built  upon  this  conjecture.* 

The  poffibility  of  a  lolar  motion  has  been  (hown  by  the  late 

*  See  Syfteme  du  Monde  de  Lambert,  p,  152,  158,  Alfa  Phil. 

Tmnf  for  the  year  1783,  p.  233. 

Dr. 


$0 


MOTION  OF  THfe  SUN. 


t-.on 


—and  the  vari 
able  ltars  aifo. 


Three  forts  of 


Dr.  Wilton,  of  Glafgow,  upon  theoretical  principles ;  audits 
probability,  from  realons  of  the  fame  nature,  by  M.  de  Lalande. 
Probability  that  The  rotatory  motion  of  the  fun,  from  which  the  latter  con- 
the  fan  has  pro- c]ucjes  a  ctifplacing;  of  the  folar  centre,  indicates  a  motion  of 

as 'rotatory  nio-  translation  in  fpace ;  for  it  is  not  very  probable  that  the  me¬ 
chanical  imprelTion  which  gave  the  former,  tliould  not  alfooc- 
cafion  the  latter.  This  however  can  be  admitted  only  as  a 
plaufible hypothecs,  until  we  attain  a  knowledge  of  the  caufe 
of  the  rotatory  motion. 

This  argument  might  be  flrengthened  by  clofely  obferving 
the  ttars  which  change  their  magnitudes  periodically  ;  for  if 
thefe  changes  arife  from  a  rotatory  motion,*  a  real  motion  in 
fpace  may  be  expected  to  attend  it ;  and  the  multitude  of  thefe 
ftars  is  to  great,  that  their  concurrent  ledimony  is  delirable. 

But  fetting  afide  theoretical  arguments,  the  Dodtor  notices 
motions  ot  ftarsi  that  as  all  parulla&ic  motions  indicate  the  obferver  not  to  be 
at  red,  it  may  be  neceffary  to  explain  three  forts  of  motions, 
which  will  frequently  be  alluded  to  in  the  following  difcuflion.  . 
Faraih£hc,  real,  Suppofe  the  folar  fydem  to  move  towards  a  certain  part  of 
and  apparent.  the  heavens,  the  dars,  to  an  inhabitant  of  the  earth,  will  ap¬ 
pear  to  move  in  an  oppofite  direction.  Let  5  p  (PI.  II.  Fig,  1.) 
rcprefent  the  parallaCtic  motion  of  a  dar;  which,  if  the  dar 
have  no  real  motion,  will  alfo  be  its  apparent  motion;  but  if 
it  fhould  have  a  real  motion,  which  in  the  fame  time  that  it 

1 

could  have  gone  from  s  top,  would  have  carried  it  from  s  to  r, 
it  will  be  fecn  to  move  along  the  diagonal  s  a ;  and  p  a,  being 
parallel  and  equal  to  s  r  will  reprefent  its  real  motion.  The 
triangle  spa  is  luppofed  to  be  formed  in  the  concave  of  the 
heavens  by  three  arches  of  great  circles,  the  obferver  being  in 
the  centre,  and  sp  represents  the  parallaCtic,  pa  the  real,  and 
sa  the  apparent  motion  of  the  dar.  The  fituation  and  length 
of  thefe  arches  in  Seconds  of  a  degree  will  reprefent  the  direc¬ 
tion  and  quantity  of  each  motion;  and  calling  the  folar  motion 
S,  the  didance  of  the  dar  from  the  fun  d,  and  the  fine  of  the 
itar’s  didance  from  the  point  towards  which  the  fun  is  moving 

<P.S 

(?  ;  the  parallaCtic  motion  will  be  expreffed  thus:  - —  —  sp, 

A  •  «  •• 

The  largeft  ftars  A  motion  of  the  fun  will  occafion  parallaCtic  motions  of  tlie 

are  fit  to  ttars,  and  vice  vtrfa;  but  to  afeertain  if  parallaCtic  motions 

fhew  the  fun  s  ^  .  r 

motion,  exid,  luch  ftars  fhould  be  examined  as  are  mod  viiibly  affected 

*  See  Phil.  Tranf.  for  the  year  1795,  p.  68,  and  aur  Journal, 
XL  271. 
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by  folar  motion  ;  which  points  out  the  brighteft  ftars  as  mod 
proper  for  the  purpofe  ;  for  any  ftar  may  have  great  real  mo¬ 
tion,  but  to  have  great  parallactic  motion  it  mutt  be  in  the 
neighbourhood  of  the  fun. 

Parallactic  may  be  diftinguifhed  from  real  motions  by  their 
diredtions :  for,  if  a  folar  motion  exift,  all  parallactic  ones 
will  tend  to  a  point  in  opposition  to  the  direction  of  that  mo¬ 
tion  ;  but  real  motions  will  be  indiscriminately  difperfed. 

Under  thefe  diftinctions,  the  proper  motions  of  ihe  ftars,  if 
the  tun  be  not  at  reft,  will  be  paralladtic,  or  compofed  of  real 
and  parallactic;  the  latter  cafe  conftituting  the  apparent  mo¬ 
tion  of  the  ttar. 

Dr.  H.  next  defcribes  the  meeting  of  the  arches  arifing  from 
a  calculation  of  the  proper  motions  of  the  36  ftars  in  Dr.  Maf- 
kelyne’s  catalogue  on  a  celeftial  globe,  of  which  ten  were 
made  by  ftars  of  the  firft  magnitude,  about  the  confteilation 
Hercules ;  beyond  thefe  there  was  no  appearance  of  any  other 
than  a  promifcuous  fituation  of  interfedtions. — Of  the  inter¬ 
fering  points,  that  towards  which  the  fun  moves  is  denomi¬ 
nated  the  apex  of  its  motion  ;  and  as  the  ftars  will  then  have  a 
parallactic  motion  towards  the  oppofite  point,  it  has  received 
the  appellation  of  a  paralladtic  centre. 


The  paralladtic 
motions  are  di¬ 
rected  to  a  point, 


and  will  com¬ 
bine  with  the 
real  (angular). 


Deduction  of 
the  paralladtic 
centre  from  obi. 
on  many  lta*s\. 


Interfering  points. 


Right  Afcenfion. 


1.  Sirius  and  Ardturus,  in  the  mouth  of 

the  Dragon  - 

2.  Sirius  and  Capella,  near  the  follow¬ 

ing  hand  of  Hercules  - 

3.  Sirius  and  Lyra,  between  the  hand 

and  knee  of  Hercules  - 

4.  Sirius  and  Aldebaran,  in  the  follow- 

ing  leg  of  Hercules 

5,.  Ardturus  and  Capella,  N.  of  the  pre¬ 
ceding  wing  of  the  Swan 

6.  Ardturus  and  Aldebaran,  in  the  neck 

of  the  Dragon  - 

7.  Ardturus  and  Procyon,  in  the  pre¬ 

ceding  foot  of  Hercules 

8.  Capella  and  Procyon,  S.  of  the  fol¬ 

lowing  hand  of  Hercules 

9.  Lyra  and  Procyon,  preceding  the  fol¬ 

lowing  thoulder  of  Hercules 

10.  Aldebaran  and  Procyon,  in  the 
breaft  of  Hercules 
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Confirmation  by  -As  a  further  confirmation  that  the  parallactic  motion  may- 
other  rtars.  be  perceived  in  the  motion  of  the  brighted  liars.  Dr.  H.  ex¬ 
amined  the  interfe&ions  made  by  the  proper  motions  of  fome 
large  dars  of  the  next  order,  with  the  arches  in  which  the  dars 
ot  the  fird  magnitude  move,  and  found  15  which  gave  dmilar 
refults  with  the  former  If),  in  pointing  out  the  fame  part  of  the 
heavens  as  a  parallactic  centre. 

This  refult  con-  Changes  in  the  pofition  of  double  liars  indicate  the  fame  re¬ 

turned  by  double  an(j  may  therefore  be  more  eligibly  aferibed  to  the  efie<5t 
ot  parallax,  than  to  admit  of  feparate  motions  in  different 
liars:  for,  if  the  alterations  of  the  angle  of  poiition  were 
owing  to  a  motion  of  the  largetl  ftarin  each  fet,  fuch  motions 
muft,  in  contradiction  to  probability,  tend  nearly  to  one  par¬ 
ticular  part  of  the  heavens.  This  argument  derives  its  vali¬ 
dity  from  the  fame  fource  with  the  former,  viz.  the  parallactic 
motions  of  at  lead  28  more  liars  pointing  out  the  fame  apex  ot 
a  folar  motion,  by  their  direction  to  its  oppofite  parallaCiic 
centre. 

The  incongruous  mixture  of  great  velocity  and  extreme 

llownefs  in  the  proper  motions  of  the  ftars  of  the  fame  magni- 

proper  motions  '  1  #  ° 

deduced  from  it.  tude,  is  removed  by  the  confideration  of  parallax  from  the 
folar  motion  ;  and  it  will  be  feen  that  there  is  a  general  con- 
fiftency  in  their  motions.  The  fame  obfervation  is  alfo  appli¬ 
cable  with  refpedt  to  the  fidereal  occultalion  of  a  fmall  Itar 
in  the  Swan. 

Dr.  H.  concludes  from  the  foregoing  premifes,  that  the  ex¬ 
pediency  of  admitting  a  folar  motion  will  not  be  quedioned, 
and  proceeds  to  invedigate  its  dire&ion.  He  begins  by 
proving,  that  when  the  proper  motions  of  two  dars  are  given, 
an  apex  may  be  found,  towards  which  if  the  fun  be  fuppofed 
to  move  with  a  certain  velocity,  the  two  given  motions  may 
be  refolved  into  apparent  changes  aridng  from  ddereal  pa¬ 
rallax,  the  dars  remaining  perfectly  at  red.  For  we  mud 
not  admit  more  motions  than  are  fufficient  to  account  for  the 
obferved  changes  in  the  dtuation  of  the  dars  ;  and  it  would  be 
wrong  to  have  recourfe  to  the  motions  of  two  dars,  when 
that  of  the  fun  alone  may  be  fufficient  to  account  for  both  ; 
which  confideration  would  be  a  fufficient  inducement  for  fix¬ 
ing  at  once  on  the  calculated  apex  as  well  as  on  the  relative 
didances  affigned  to  the  tvyo  dars,  could  other  proper  motions 
be,  with  equal  facility,  refolved  into  fimilar  paralladtic  ap¬ 
pearances  ;  but,  when  a  third  dar  does  not  direct  towards  the 

5  fame 
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fame  apex  as  the  former  two,  its  apparent  motion  cannot  be 
refolved  by  the  effect  of  parallax  alone ;  and  this  difficulty  is 
further  enhanced  by  the  number  of  apices  required  to  folve  all 
proper  motions  into  paralladic  ones,  increafing,  not  as  the 
number  of  dars  admitted  to  have  proper  motions,  but,  when 
their  fituation  is  favourable,  as  the  fum  of  an  arithmetical 
feries  of  numbers,  beginning  at  0,  continued  to  as  many  terms 
as  there  are  dars  admitted. 

The  author  here  propofes  an  illuflration  of  his  fubje6i  by 
contidering  the  three  apices,  or  interfering  points.  No.  I, 

2,  5,  in  tire  foregoing  table. 

The  didance  of  Ar£turus  from  the  apex  of  the  folar  motion  Namely  Arftu- 
is  found  to  be  47°  7'  6",  and  its  parallaftic  motion,  which  is  rus  anci 
as  the  fine  of  that  didance  2.087  18",  which  is  the  apparent 
motion  of  Arcturus,  as  edabliffied  by  observation. 

Admitting  Sirius  to  be  a  very  large  ftar,  at  the  didance  of 
J.6'809  from  us,  and  computing  its  elongation  from  the  apex 
of  the  folar  motion  at  13S°  50'  14.5",  its  parallactic  motion 

?  '  s  s  p  =  1. 11523",  which  a! Co  agrees  with  the 


will  be 


d 


apparent  motion  already  afcertained  by  observation  as  the  pro¬ 
per  motion  of  Sirius. 

The  diftance  of  Capelia  from  the  apex  of  the  folar  motion  is  Hence  the  pa- 
80°  5 4'  46",  and  admitting  the  velocity  of  the  fun  towards  motion 

the  before  given  point,  it  will  occafion  a  paralladtic  motion  of  Capelia  is  d-- " 
Capelia,  in  a  dire&ion  898  54'  48"  fouth-following  its  pa-^uced; 
rallel,  amounting  to  2.8125".  Capelia  is  here  taken  fora 
dar  of  the  fird  magnitude,  fuppodng  its  didance  from  us  to 
be  equal  to  that  of  Ar&trrus. 

By  condrucling  a  triangle,  the  tides  or  which  reprefent  the  and  by  refolvln- 
three  motions  of^very  dar,  not  at  red  ;  one  of  the  tides,  re- thls  into  the  ap- 
prelenting  the  apparent  motion,  will  be  equal  to  0.4637";  the  and  another,  1 
other  fide,  being  the  parallactic  motion,  2.8 1257;  and  the  dm  will  be 
included  angle  18°  19' 27",  from  which  will  be  obtained  the  br^mononi" 
third  fide,  or  the  real  motion  of  the  ftar,  2.3757".  By  the  (fuppofing  the 
given  fituation  of  this  triangle  with  refpecl  to  the  parallel  °f  £37^ none  ^ 
declination  of  Capelia,  the  angle  of  the  real  motion  will  be 
had,  which  is  86°  34'  1  l"  north-following  the  parallel  of  this 
ftar.  A  compodtion  of  the  parallactic  and  real  motions  in 
the  direftions,  will  produce  the  annual  apparent  motion,  as 
eftablifhed  by  obfervation. 

It  is  here  obferved,  that  although  the  proper  motion  of  a 

third 
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third  fiaf  is  accounted  for  by  retaining  the  fame  apex  of  the 
folar  motion  which  explained  the  apparent  motions  of  the 
other  two,  yet  a  great  degree  of  real  motion  has  been  atTigned 
to  Capella,  of  which  Ardiurus  and  Sirius  have  been  altogether 
deprived  ;  which  thews  that  the  apex  of  folar  motion  mull  be 
fo  fixed  as  to  be  equally  favourable  to  every  tlar  proper  for 
directing  our  choice.  Hence  a  problem  arifes,  for  difeovering 
a  point  whole  tiluation  among  three  given  apices  fhall  bet 
fuch  as  if  the  fun’s  motion  be  diredted  towards  it,  there  may 
be  taken  away  the  greateft  pothble  quantity  of  proper  motion 
from  the  three  given  liars.  The  intricacy  of  this  problem  is* 
that  by  a  change  of  the  diftance  of  the  apex  from  anyone  of 
the  ftars,  its  paralladlic  motion,  which  is  as  the  fine  of  that 
difiance,  will  be  affected  ;  fo  that  it  is  not  merely  the  altera¬ 
tion  of  the  angle  of  direction  which  is  concerned.  From  the 
folution  of  this  problem,  a  much  more  complex  one  would 
arife,  as  three  ftars  would  certainly  not  be  fufficient  to  direct 
the  prefent  endeavour  to  find  the  belt  tiluation  of  an  apex  for 
the  folar  motion. 

It  was  before  Ihewn  that  the  brighteli  liars  are  the  moli  pro- 
per  for  demonfirating  the  effedt  of  parallax,  and  that  in  fearching 
after  the  dirediion  of  the  folar  motion,  the  aim  Ihould  be  to 
reduce  the  proper  motions  of  the  fiars  to  their  loweft  quantities. 
The  fix  principal  fiars,  whofe  interfediing  arches  have  been 
given,  when  their  proper  motions  in  right  afeenfion  and  polar 
difiance  are  brought  into  one  diredtion,  will  have  the  following 
apparent  motions : 


tibu r 


Names  of  the 
Stars. 

Diredtion  of  the  apparent  Motions. 

h  v 

Quantities  of 
the  apparent 
Motions,  per 
Year 

Sirius, 

6S°  49'  40.7"  South-preceding. 

1.1 1528" 

Ardhirus, 

.55  29  42.0  Ditto. 

2.08718 

Capella, 

71  35  22.4  South-following. 

0.46374 

Lyra, 

56  20  57.3  North-following. 

0.32435 

Aldebaran, 

7  6  29  37.3  South-following. 

0.12341 

Procyon, 

50  2  24.5  South-preceding. 

1.23941 

4 

Sum  of  the  apparent  Motions, 

5.35337 

MOTION  OF  THE  SUN* 


In  Peeking  a  Polar  motion,  which  requires  the  leaf!  motion  Dedu&iun  of  a 
in  the  above  fix  Pars,  let  the  line  pa.  Fig.  1,  which  reprefents  ^[j^vTthe^ 
the  real  motion,  be  brought  into  the  fituation  ma,  and  the  real  real  motions  of 
motion  required  will  then  be  at  a  minimum.  IF  by  the  choice  lea* 

or  an  apex  tor  the  Polar  motion  the  angle  at  5,  made  by 
the  lines  sp  and  s  a,  can  be  lefiened,  the  quantity  of  real 
motion  required  to  bring  the  fiar  From  the  parallaCtic  line 
8pm  to  the  obFerved  pofition  a,  will  alFo  be  diminiflied. 

It  has  already  been  lliewn  that  when  two  ftars  only  are  given,  A  fingle  lir>e 
the  line  sp  may  be  made  to  coincide  with  the  line  sa  oF  both  ^redlcnTof^i- 
fiars,  wdiereby  their  real  motions  are  reduced  to  nothing;  and  ralla&ic  efc-ft 
that  when  three  liars  are  concerned  Pome  real  motion  muft  be  in  t%vo^ars> 
admitted  in  one  oF  them.  Now',  fince  all  parallactic  motions  are 
directed  towards  the  Fame  center,  a  fingle  line  may  repreFent 
the  direction  oF  the  effed  oF  the  parallax.  ThereFore,  let  sP 
orsS,  Fig.  2,  Hand  For  the  direction  oF  the  parallactic  motion 
of  the  ftars ;  and  as  in  the  Foregoing  table  we  have  the  angles 
of  the  apparent  motion  oF  fix  liars,  with  the  parallel  of  each, 
the  direction  of  the  line  sP  or  sS  muft  be  computed  with  the 
parallels  of  the  fame  liars,  which  may  be  done  as  Foon  as  an  apex 
for  the  Polar  motion  is  fixed  upon.  The  difference  between 
thefe  angles  and  the  Former  will  give  the  Peveral  paralladtic 
angles  Psa  or  S  s  a,  required  for  an  inveliigation  of  the  leaft 
quantity,  ma,  belonging  to  every  fiar. 

The  author  exemplifies  what  he  here  lays  down,  by  fuppofing  Computation, 
the  fun  to  move  towards  a  Herculis ;  and  calculating  the  re-  the 

quired  angles  of  the  direction  in  which  the  effeCt  of  parallax  towards  \  Her- 
vvill  be  exerted  with  the  fix  ftars  already  feleCied,  he  obtains  culh» 
the  angles  of  the  parallaCtic  motion  with  the  parallel,  the  dif¬ 
ference  between  which  and  the  former  apparent  angles  with 
the  parallel  of  each  fiar  gives  the  angles  of  the  apparent  with 
the  paralla&ic  motion,  as  reprefented  in  Fig.  2.  The  lines  s  a 
reprefent  the  annual  quantity  of  the  apparent  motions. 

When  the  fituation  of  the  lafi  mentioned  angles  is  regulated 
as  in  the  figure  alluded  to,  the  feveral  lines  m  a  may  be  drawn 
perpendicular  to  S  P,  and  by  computation  their  quantity  will 
be  found  to  be — 


Vol.XIII, — January*  1805. 


F 


Siriu 


0$ 


MOTION  OF 

the 

su>*. 

Sirius 

m 

0.65437" 

ArCturus 

m 

1.28784 

(Japella 

- 

0.10887 

Lyra  - 

- 

0.1 1281 

Aldebaran  - 

- 

0.01  104 

Procyon 

- 

0.04998 

A  more  favour 
able  apex. 


Its  fituation. 


Sam  -  2.224-91 

The  refall  of  Ihis  invefligation  is,  that  by  admitting  a  motion 
of  the  fan  towards  a  Herculis,  the  annual  proper  motions  of 
the  fix  ftars  alluded  to,  of  which  the  fum  is  5.3537",  may  be 
reduced  to  real  motions  of  no  more  than  2.224-9". 

The  author  here  obferves,  (hat  although  the  precifc  place 
of  the  bed  apex  is  difficult  to  ascertain,  a  more  favourable  one 
than  that  above  propofed  may  be  obtained  :  for,  by  infpeCtion 
of  the  figure  which  represents  the  quantities  of  real  motion 
required,  when  a  Herculis  is  fixed  upon,  it  will  appear  that 
by  a  regular  method  of  approximation,  the  line  S  P  may  be 
turned  into  a  fituation,  wherein  all  the  angles  of  the  apparent 
motion  of  the  fix  fiars  will  be  much  reduced;  and  it  is  evi¬ 
dent  that  the  parallaCtic  line  S  P  iliould  be  turned  more  towards 
the  fine  sa,  representing  the  apparent  motion  of  Sirius.  He 
accordingly  tries  a  point  near  the  following  knee  of  Her¬ 
cules,  whofe  right  afcenfron  in  27 0°,  15'.  and  north  polar 
difiance  54°.  45',  fee  Fiq.  3,  the  quantities  required  for  con- 
ilruCting  which  are  found  by  the  fame  method  as  already  de- 
fcribed  in  Fig.  2.  By  a  calculation  of  the  angles  and  the  leaf! 
quantities  of  real  motion,  according  to  this  apex,  it  appeared 
that  the  annual  motion  of  the  fix  fiars  was  reduced  to  1 .4594*, 
whic  h  is'0.7 655"  lets  than  when  the  apex  was  A  Herculis. 
Suppofition  that  In  the  approximation  to  this  point,  it  appeared,  that  when 
Sirius  may  be  the  |;ne  0f  Ore  parallaCtic  motion  of  Sirius  was  made  to  coincide 
with  its  apparent  motion,  a  certain  minimum  might  be  eaGly 
obtained  of  the  other  parallaCtic  motions.  But  as  Sirius  has 
not  the  greateft  proper  motion,  the  author  conceived  that 
another  minimum,  obtained  from  tire  line  wherein  ArCturuS 
appears  to  move  might  be  more  accurate  ;  as  this  fiar  from 
its  groat  proper  motion  may  be  more  affected  by  the  parallax 
er  Ar&un:*,  is  arifing  from  the  motion  of  the  fun.  He  therefore  chofe  a  point 

having  the  riot  only  in  the  line  of  the  apparent  motion  of  Arcturus,  but 
g.reatelt  apparent  .  .  1  r 

nation.  *  equally  favourable  to  Sinus  and  Procyon,  the  remaining  two 
Pars  which  have  the  greatefi  motions. 


m  'ft  affected  by 
parallax,  as 

terighreft ; 
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*(  If  the  principle  of  determining  the  diredlion  of  the  folar 
motion  by  the  ftars  which  have  the  greateft  proper  motion,  be 
admitted’*,  obferves  the  author,  **  the  following  apex  mud  Apex  on  this  laft 
be  extremely  near  the  truth  :  for,  an  alteration  of  a  few  mi* 
mites  in  right  afcenfion  or  polar  diftance  either  way,  will  im¬ 
mediately  increafe  the  required  real  motions  of  our  ftars.  Its 
place  is,  right  afcenfion  24-5°  52'  3Q",  and  north  polar  diftance 
40°  22/,\  The  calculation  is  delineated  in  Fig.  4.  The  fum 
of  the  Icaft  quantities  of  real  motion  in  this  experiment  is 
0.95595",  lefs  than  the  former  by  0.50343". 

In  thefe  calculations  the  author  has  proceeded  upon  the 
principle  of  obtaining  the  leaft  poflible  quantity  of  real  motion 
to  afeertain  the  mod  favourable  fituation  for  a  folar  apex,  and 
has  proved  that  the  fum  of  the  obferved  proper  motions  of  the 
fix  principal  ftars  may  be  the  refult  of  a  compofition  of  two 
other  motions ;  and  that  if  the  real  motions  were  reduced  to 
their  fmalleft  poflible  quantities,  they  would  not  exceed  0.9559, 

The  Doclor,  however,  feems  to  think  that  thefe  real  motions  If  the  neareft 
may  not  be  brought  down  to  the  low  quantities  mentioned;  and 
proceeds  to  (hew  that  this  circumftance  will  not  affedl  the  ar-  lax,  their  pro- 
guments  he  has  ufed  for  eftablifliing  the  method  he  has  adopted; 
for,  although  the  great  proper  motions  of  ArdluTus,  Procy on,  more  evident, 
and  Sirius,  are  ftrong  indications  of  their  being  affedted  by 
parallax,  it  is  not  probable  that  the  apparent  changes  of 
their  fitualions  thould  be  entirely  owing  to  folar  motion;  but 
that  their  own  real  motions  would  have  a  great  fliare  in 
them;  and  it  is  evident  that  in  paralladtic  motions  the  diftance 
of  a  ftar  from  the  fun  is  of  material  confequence  ;  and  as  this 
cannot  be  aflumed  at  pleafure,  we  are  not  at  liberty  to  make 
the  paralladlic  motion  sp,  Fig.  1,  equal  to  the  line  S7n  ;  hence 
it  follows  that  the  real  motion  of  the  ftar  cannot  be  from  m  to  a, 
but  will  be  from  p  to  a.  If,  however,  m  a  be  a  minimum,  p  a 
when  sp  is  given,  will  aifo  be  a  minimum,  and  if  all  theca’s 
in  Fig .  4  be  minima,  the  sp’ s  will  give  the  pa’ s  as  fmall  as 
poflible;  which  is  the  point  defired  to  be  eftabliflied. 

In  concluding  Dr.  H.  obferves,  that  as  it  is  known  that  Conclufion. 

proper  motions  do  exift,  and  as  no  folar  motion  can  refolve ! ,refe^e 
■  *  .  t;onot  tne  apsx* 

them  entirely  into  paralladlic  ones,  we  ought  to  prefer  that  di¬ 
redlion  of  the  motion  of  the  fun  which  will  take  away  moft 
real  motion,  and  this,  as  has  been  (hewn,  will  be  done  when 
the  right  afcenfion  of  the  Apex  is  245°  52;  30'\  and  its  north 
polar  diftanco  40'  22'. 
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JVcuj  Experiments  on  the  Solution  oj  Sulphur  in  Alcohol ,  and  the 
various  Kinds  of  Ether.  By  M,  Favre4. 


Probability  that 
ether  would  dif- 
folve  more  ful¬ 
phur  than  al¬ 
cohol. 


Preparation,  See, 
of  the  ethers. 


% 


In  my  firft  note  on  the  folution  of  fulphur  in  alcohol,  I  an¬ 
nounced  an  intention  of  examining  the  foivent  power  of  the 
feveral  ethers  upon  this  combuflible ;  which  I  had  at  that 
time  been  prevented  from,  by  being  obliged  to  leave  Paris 
for  Bruifells,  to  take  the  office  of  apothecary  to  the  military 
hofpitah  In  the  paper  alluded  to,  I  hinted  that  it  was  prob¬ 
able  ethers  would  dillolve  fulphur  in  greater  quantity  than 
alcohol;  I  had  been  led  into  this  opinion  by  the  refults  ob¬ 
tained  from- mixing  this  mineral  with  alcohol,  at  various  de¬ 
grees.  I  obferved,  as  already  hated,  that  the  more  alcohol 
was  re<51ified,  the  more  readily  it  diffiolved  fulphur  ;  and  vice 
verfa ,  which  difference  I  imagined  to  proceed  from  the 
greater  quantum  of  hydrogen  contained  in  highly  rectified 
alcohol.  Knowing  ethers  to  contain  lefs  carbon  and  more 
hydrogen  than  alcohol,  I  had  no  doubt  that  they  would  dif- 
folve  a  greater  quantity  of  fulphur.  The  refult  of  the  fe¬ 
veral  experiments,  which  I  made  under  this  impreffion,  I 
am  now  about  to  detail :  from  which  it  will  be  perceived 
that  I  was  not  miltaken  in  my  conjecture.  I  ffiall  alfo  fub- 
join  the  new  experiments,.  which  I  made  with  alcohol,  to 
ascertain  the  precife  quanity  of  fulphur  it  is  capable  of  dif- 
(Solving,  in  order  to  compare  the  refults  with  thofe  obtained 
from  ethers. 

The  ethers  I  employed  were  prepared  with  much  exa£t- 
nefs,  and  according  to  the  methods  recommended  by  pro- 
feffor  Fourcroy.  I  took  care,  in  each  experiment,  to  afeer- 
tain  the  fpecific  gravity  of  the  ether  made  ufe  of,  the  quan¬ 
tity  of  fulphur  difloLved  by  it,  the  various  refults  obtained 
with  or  without  the  contact  of  the  fun’s  rays,  and  the  pro¬ 
perties  of  fulphurated  ether. 


Firjl  and  Jccond  Experiments . 


Sulphuric  ether 
by  long  digeftion 
without  heat 
took  up  nearly 


In  each  of  two  fix-ounce  matrafTes  I  put  two  drachms  of 
the  flowers  of  fulphur,  prepared  in  the  fame  manner  as  for 

*  Van  Mons's  Jourm  de  Chimie,  Vol.  VI, 
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<tlic  experiments  mentioned  in  my  firfl  note,  viz.  nicely  one-thirteenth 
wafhed,  and  one  ounce  of  rectified  fulphuric  ether,  whofe  fn^^jg^.^nd 
weight  was  0.7396,  Having 'fecured  the  mouths  of  the  mat-  only  one. feven- 
trafl'es  with  luting,  I  put  one  in  a  very  light  place,  and  the 
other  in  a  dark  place.  I  (hook  them  every  day,  and  at  the 
end  of  a  month,  filtered  their  contents.  On  examination  the 
two  fulphurated  ethers  obtained  by -thefe  operations,  prefented 
the  following  chara&eri flics : 

The  colour  of  the  ether  expofed  to  the  light  was  fcarcely 
changed;  it  had  a  powerful  hydro-fulphurous  fmell,  and  its 
tafte  was  difagreeable,  and  likewife  hydro-fulphurous. 

Mixed  with  diftilled  water,  it  precipitated  nothing ;  bull 
remarked  that  the  water  diffolved  a  much  lefs  quantity  of  it 
than  when  pure.  In  .proportion  as  the  ether  became  volati- 
lifed,  the  fulphur  formed  a  whitifh  feum  on  the  furface  of  the 
liquid,  which  at  length  was  precipitated  to  the  bottom  of  the 
glafs  in  which  the  experiment  was  made.  (I  (hall  hereafter 
mention  the  quantity  of  this  precipitate.)  Put  in  conta6i 
with  white  metals,  it  deeply  blackened  them.  (Care  muft 
'be  taken  in  this  latter  experiment  to  ek>fe  exa&ly  the  mouth 
-of  the  vefTel  in  which  the  metals  are  placed  in  contad  with 
fulphuric  ether,  on  account  of  the  great  tendency  of  ether 
to  be  converted  into  gas  by  its  attraction  of  caloric  from  fur¬ 
rounding  bodies.)  When  mixed  with  a  Solution  of  acetite 
of  lead,  it  gave  a  pretty  confiderable  black  precipitate. 

The  fulphurated  ether  prepared  without  light,  pofTefTed 
all  the  properties  of  the  other,  but  in  a  lefs  degree.  It  alfo 
was  lefs  impregnated  with  fulphur:  for,  on  a  repetition  of 
the  experiment,  and  carefully  weighing  the  products,  I 
found  that  each  ounce  of  the  ether  prepared  in  the  light  con¬ 
tained  38  grains  cf  fulphur;  whilft  that  prepared  in  the  dark 
held  only  29. 


Third  and  fourth  Experiments , 

Having  proceeded  as  above  deferibed,  with  nitric  ether  Nitric  ether  by 

weighing  0.9088,  I  obtained  an  ether  whofe  colour  was  in  t^e  ^ame  treat- 

.  ment  took  up 

no  degree  changed ;  its  fmell  and  tafte,  though  hydro-ful-  nearly  one 

phurous,  were  not  fo  powerful  as  thofe  of  fulphurated  fu l-  twenty-fecond  ’ 

.  .  1  .  ,  part  or  fulphur 

pnuric  ether;  mixed  with  dilrilied  water,  it  prefented  tne  jn thelight;  and 

fame  phenomena,  but  depofited  a  lefs  quantity  of  fulphur.  on,y  tvventy- 

U  difcoloured  white  metals  lefs  forcibly  than  the  preceding  jark/ 

ether; 
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ether  ;  and,  in  a  word,  it  had  all  the  qualities  of  fulphurated 
fulphuric  ether,  but  in  a  lower  degree.  It  likewife  con¬ 
tained  a  lefs  quantity  of  fulphur;  the  refult  of  the  experi¬ 
ment  made  in  the  light  being  but  22  grains  of  precipitated 
fulphur ;  and  20  for  that  conducted  in  darknefs. 

Fifth  and  firth  Experiments . 

Muriatic  ether  With  muriatic  ether,  weiging  0.7 1 96,  proceeding  as  a  1* 
thiri)U-fcventh  rea(ty  described,  and  at  the  fame  proportions,  I  obtained  a 
in  the  light;  and  fulphurated  muriatic  ether,  polfelling  all  the  peculiarities; 

above  mentioned,  but  weaker.  It  contained  only  13  grains 
of  fulphur,  when  conduced  in  the  light,  and  9J-  grains  wh$i- 
managed  in  the  dark. 

Seventh  and  eighth  Experiments . 

Acetic  ether  weighing  0.8 664-,  diffolved  but  a  very  final5 
portion  of  fulphur,  and  its  qualities  were  but  nightly  marked. 
It  contained  but  three  grains  of  fulphur  in  an  ounce  of  etherV 
in  the  experiment  made  in  the  light,  and  about  1-|  grains  in 
that  made  in  the  dark, 

i 

Ninth  Experiment , 

Solution  of  fuT-  Having  made  the  foregoing  experiments,  I  w idled  to 
wwVfs  charg-d  ^feertain  the  difference  exifting  between  the  feveral  ethers 
than  that  of  ful-  and  alcohol,  in  refpedt  to  their  capacity  for  diffolving  fulphur : 
rhmic  ether.  j  tjierefore  retraced  the  experiments  I  had  formerly  made 
with  alcohol.  To  avoid  the  repetition  of  what  has  been  al¬ 
ready  communicated  in  my  hrfl  eflay,  I  fhall  here  merely 
flate  the  quantity  of  fulphur  I  have  been  able  to  diffolve,  ei¬ 
ther  by  fubmitting  the  mixtvire  to  a  heat  lefs  than  fuflicient  to 
cayfe  the  alcohol  to  boil,  or  by  expofing  it  to  the  light,  or  by 
placing  it  in  a  dark  place.  For  tliefe  experiments  I  ufed  al¬ 
cohol  of  43  degrees. 

After  digefting  for  12  hours  over  a  gentle  fire  an  ounce  of 
alcohol  with  tw'o  drachms  of  the  flowers  of  fulphur,  I  ob. 
tained  23  grains  of  precipitate. 

Tenth  and  eleventh  Experiments. 

On  leaving  fimilar  mixtures,  one  expofed  to  the  rays  of 
the  fun,  and  the  other  in  a  place  impervious  to  the  Iig;l)t, 
during  a  month,  and  proceeding  as  already  deferred.  I  ob¬ 
tained) 


third  in  the 

dark. 


Acetic  ether 
took  up  very 
liftie  lulphur. 
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tabled  16  grains  from  the  firft  mixture,  and  13  from  the  fe- 
cond. 

After  what  has  here  been  laid  down,  it  is  evident  that  fab  Recapitulation, 
phuric  ether  dilfolved  the  greated  quantity  of  fulphur;  for, 
after  frequently  repeating  the  experiment,  I  found  the  ave¬ 
rage  to  be  25  grains  in  an  ounce.  Nitric  ether  and  alcohol 
at  43  degrees,  dilfolved  nearly  in  the  fame  proportions  ;  and 
acetic  ether  the  lead  of  any. 

It  has  been  long  a  defideratum  in  medicine  to  difeover  a  Sulphurated 
method  of  adminiftering  fulphur  in  a  date  of  extreme  divi-  ethe.r  *s  a  800<f 
don,  efpecially  in  complaints  of  the  lungs  and  difeafes  of  the 
ikin.  With  this  intent,  phyficians  have  recommended  it  to 
be  dilfolved  in  ellential  oils,  and  to  form  what  is  known  in 
pharmacy  under  the  title  of  balfams  of  fulphur,  ter  ebinthi  netted , 
anifuted,  fyc.  Thefe  medicaments  have  the  difadvantage  of 
giving  to  the  mixtures  into  which  they  enter  an  almod  in- 
fupportable  tade  and  fmell  of  fulpliurated  hydrogen.  Sul¬ 
phurated  ether  is  free  from  this  inconvenience  ;  it  may  be 
eafily  mixed  with  other  potions,  to  which  it  gives  very  little 
fmell ;  and  as  the  feparation  of  the  fulphur  is  only  occa¬ 
sioned  by  the  evaporation  of  the  ether,  it  may  be  eadly  pre¬ 
vented  by  keeping  the  mixture  to  which  it  is  added  clofely 
corked.  I  have  already  adopted  its  ufe  with  fuccefs,  ad- 
minidered  either  upon  fugar,  or  with  any  appropriate  ve¬ 
hicle  :  feveral  phydeians  of  my  acquaintance,  for  whom  I 
have  prepared  it,  have  likewife  employed  it  with  advan¬ 
tage  :  and  I  hope,  ere  long,  to  be  able  to  flatter  myfelf 
as  having  added  an  efficacious  medicament  to  the  art  of 
healing. 

The  fulpliurated  ether  may  be  alfo  fuccefsfully  employed  It  may  be  ufed 
to  detect  the^adulteration  of  wine  with  preparations  of  lead  :  ?s  a  tor 

i  I  *  2^  Wine 

in  addition  to  the  facility  with  which  this  ether  precipitates 
the  lead,  in  the  form  of  a  black  fulphur,  it  poffedes  the  ad¬ 
vantage  of  introducing  nothing  into  the  wine  that  can  de¬ 
ceive  as  to  its  quality,  which  fometimes  happens  even  to 
thofe  who  are  accudomed  to  ufe  the  folution  of  fulphur  of 
potafli. 

I  am  now  occupied  In'  the  crydallization  of  fulphur  dif- 
folved  in  ether,  the  refult  of  which  I  fhall  lofe  no  tim>.  in 
laying  before  the  public. 

„  •  ♦  v .  *  -  •  *  ■  •  •  •  .  . *  n 

■  -  •  *  On 


scientific  fubucations. 


Periodical 
works  are  of 
modern  inven¬ 
tion. 


Advantages  de¬ 
rived  from  fei- 
entific  Journals 


XVI. 

On  the  Utility  of  Jbicntijic  periodical  Publications.  In  a  Lcttn 
from  Mr.  Richard  Winter.  To  which  are  added,  fome 
Experiments  of  Heat  produced  by  a  Blajl  of  Air  from  Bel- 
loins  m 

To  Mr.  NICHOLSON. 

Dear  Sir, 

HE  advantages  derived  from  fcientific  periodic  publica¬ 
tions,  are  an  acquifition  which  former  philolopbers  were  not 
poifelfed  of;  and  it  was  not  until  the  laft  century  they  were 
iirft  inftituted.  The  rapid  progrefs  of  fcience  and  information 
fince  that  period,  would  be  a  fufKcient  argument  in  favour  oi 
their  decided  utility,  without  any  reference  to  fy Hematic,  trea¬ 
ties  publilhed,  of  undoubted  merit,  and  fandtioned  by  uni- 
verfal  approbation. 

To  the  active  and  ingenious  mind  in  early -life  this  mode  of 
information  is  invaluable.  Befides  furnithmg  new  ideas  to 
the  young  ftudent,  they  point  out  the  precife  ftale  of  the  dif¬ 
ferent  branches  of  human  knowledge  ;  they  teach  him  the 
necefiary  caution  for  conducting  experiments  with  vigour  and 
accuracy,  inttead  of  drawing  conclufions  from  a  few  infulated 
analyfes,  or  imagining  that  his  data  are  fufficienlly  perfedt  for 
efiabiilhing  new  fyftems.  By  reading  thefe  publications  it  is 
that  he  will  enlarge  his  general  conceptions,  and  will  learn 
to  emulate  the  various  illuftrious  characters  of  all  the  enlight¬ 
ened  countries  of  the  world.  In  thefe  irealifes  his  views  will 
not  be  confined  to  one  object,  but  he  will  contemplate  a  lcene 
continually  varying.  The  phyfiology  and  phenomena  of  the 
animal  and  vegetable  kingdoms ;  the  actions  and  re-adtions  of 
the  different  elementary  lubltances  in  nature,  and  their  com¬ 
binations  with  each  other,  will  pafs  in  fucceflion  under  his 
obfervalion. 

The  great  phyfical  laws  which  conftitute  and  maintain  the 
equilibrium  of  the  world,  are  iuferted  in  refpedtable  works  of 
this  nature  as  they  are  difeovered  and  demonftrated,  while 
the  errors  of  former  philofophers  are  detected  and  expofed  ; 
by  which  means  he  has  an  opportunity  of  ascertaining  the  va¬ 
lue  and  corredtnels  of  thofe  works  he  may  be  already  in  pof- 
fe$on  of. 


To 
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To  Ihofe  who  confult  an  Encyclopaedia  for  fcientiflc  matter, 
thefe  publications  are  of  indifpenfable  utility,  by  continually 
pointing  out  the  numerous  improvements  as  they  become  pub¬ 
lic,  and  by  that  means  the  general  fyftem  of  philofophical 
knowledge  is  kept  to  the  level  of  the  exifting  flate  of  dif- 
covery. 

To  the  mechanic  a  repofitory  of  this  kind  mud  be  highly 
ufeful,  as  the  receptacle  in  which  he  may  record  his  labours 
and  improvements,  and  fecure  to  himfelf  the  well-earned  fame 
of  his  difeoveries,  at  the  fame  time  that  he  derives  advantage 
from  others  following  his  example  in  their  contributions  to  the 
general  fund  of  fcience. 

In  fhort,  there  is  no  clafs  of  individuals  but  may  profit 
from  this  method  of  extending  ufeful  knowledge.  The  fmali 
fum  of  feven-pence  or  eight-pence  a  week  to  any  economical 
perfon  is  trifling,  and  there  is  no  doubt  but  every  enquirer 
will  find  fomething  of  which  he  may  abridge  himfelf,  in  order 
to  become  poflefled  of  fuch  an  aflemblage  of  fads  and  opinions. 
He  is  as  it  were  making  himfelf  intimate  with  a  clafs  of  men 
whofe  names  will  be  read  with  admiration  by  a  grateful  pofie- 
rity.  It  is  only  by  familiarizing  the  mind  with  the  lublime 
objeds  of  fcience,  and  diffuflng  them  over  the  face  of  the 
earth,  that  we  can  exped  to  eflablifh  that  fpirit  of  philan¬ 
thropy  and  focial  order,  which  is  fo  neceflary  to  the  happinefs 
of  the  human  race.  .  * 

I  will  leave  it  to  your  judgment  to  abridge,  or  cancel  the 
whole  of  this  paper,  as  it  would  perhaps  exclude  more  va¬ 
luable  fubjeds.  • 

I  am.  Sir, 

With  the  greateft  refped, 

Your  very  humble  fervant, 

RICHARD  WINTER. 

21,  Bolfover  Sireet, 

Dec,  14,  1805. 


The  following  experiments  were  made  in  order  to  afeertain  The  theimomo- 
whether  a  current  of  air  proieded  upon  a  thermometer  would  raifecl  by  a 

r  J  T  ,  r  „  .  blaft  from  b«l- 

increale  or  dimmilh  the  temperature.  I  made  ule  of  a  pair  iows. 
of  common  bellows,  the  contents  of  which,  when  opened, 
were  95  cubic  inches ;  the  diameter  of  the  end  of  the  pipe 

was 


74* 


TWO  T'NTURSECTlN'G  RAINBOWS. 


was  hs  of  an  inch*  The  thermometer  was  adapted  to  Fah¬ 
renheit's  fcafe ,  and  the  refults  of  three  experiments  are  exhi¬ 
bited  in  the  following  table: 


Number  of 

Time  of 

Therm. 

Blalls. 

blowing. 

rofe. 

Lip.  1.  -  425 

6  minutes. 

4° 

2.  -  222 

3  — - - 

3.75 

3.  -  217 

3  - 

3.7 

The  current  of  air  was  directed  againft  the  bulb  of  the 
thermometer.  The  diftance  of  the  pipe  out  of  which  the  air 
iffued,  was  half  an  inch  from  the  bulb.  The  experiments 
were  repeated  with  every  caution  poftible  for  twelve  times, 
and  always  with  the  fame  refults. 

Mr.  Dalton  obferved  (Pliilof.  Journal,  III.  160),  that  the 
thermometer  fell  on  exhaufting  the  veiTe!  in  which  it  was 
placed,  and  rofe  again  on  re-admitting  the  air.  It  is  probable 
that  the  rifmg  of  the  thermometer  in  my  experiments  may  be 
referred  to  the  fame  caufe,  viz.  the  greater  capacity  of  a  va¬ 
cuum  for  caloric  than  atmofpheric  air. 


XVII. 


Jrt  Account  of  two  interfering  Rainbows,  ften  at  Dunglafh 
in  Eajl  Lothian  in  July  lujl>  was  communicated  by  VrofeJJor 
Pi. A. Y FAIR  *. 


ta'gr-  rainbow 
^  bere  the  fim 
2.°  high. 


Ano  her  rnfer- 
fedlmg  bow, 
ever  the  Tea. 


Dunglafs,  where  I  happened  to  be  in  the  beginning 
of  July  laft,  1799,  our  attention  was  called  one  evening,  a 
little  before  funfet,  to  a  very  large  and  beautiful  rainbow', 
formed  on  a  cloud  which  hung  over  the  fca,  and  from  which  a 
fhower  was  falling  at  a  coriftderable  diftance  to  the  S.  E.  The 
fun  was  about  2°  high,  fo  that  the  arch  w as  not  much  lefs  than 
a  femicirele,  with  its  higheft  point  elevated  about  40^.  At 
the  point  w here  the  northern  extremity  of  this  arch  touched  the 
horizon,  another  arch  feemed  alfo  to  fpring  from  the  fea,  di. 
verging  from  the  former  at  an  angle  of  3°  or  4V>,  on  the  fide 
toward  the  fun. 


*  Edin.  Tranf.  1805.  Hiftory,  p.  8. 
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This  arch  did  not  exceed  7°  or  8°  in  length  ;  it  was  of  the  ^  wa*  a  &ort 
lame  breadth  with  the  principal  bow  ;  it  had  the  colours  in  the  *  * 

fame  order,  and  nearly  of  the  fame  brightnefs;  or  if  any  differ¬ 
ence  was  difcernible,  it  was,  that  the  tranlition  from  one  co¬ 
lour  to  another  was  not  made  with  fo  much  delicacy  in  the  laft- 
inentioned  rainbow  as  in  the  former. 

We  recolledled  that  a  phenomenon  fimilar  to  this  is  defcri-  and  was  appa- 
bed  in  the  Philofophical  Tranfutiions ,  as  having  been  feen  at  by"  riffle  a  ion^of 
Spithead,  and  that  it  is  afcribed  by  the  gentleman  who  obferved  the  fu»*srays 
it  to  the  reflexion  of  the  fun's  rays  from  the  furface  of  the  fea, 
fo  as  to  fall  on  the  cloud  where  the  rainbow  was  formed.  This 
hypothefis  feeined  to  agree  exa£lly  with  the  phenomenon  now- 
before  us.  , 

The  accidental  rainbow,  for  fo  it  may  be  called,  was  feen  from  die  fmooik 
only  at  the  extremity  where  the  principal  arch  rofe  from  the  'vaterj 
fea,  and  where  of  confequence,  •  the  fun's  rays,  refle&ed  from 
the  furface  of  the  water,  at  that  moment  very  fmooth,  might 
fall  on  the  drops  of  rain.  The  other  parts  of  the  cloud  could 
not  receive  rays  fo  refle6led,  as  the  land  intervened,  and 
there,  accordingly,  no  vefiige  of  the  accidental  rainbow  was 
obferved. 

The  accidental  rainbow  lay,  as  was  already  faid,  on  the  Its  center  was 
tide  toward  the  fun,  and  this  is  agreeable  to  the  hypothefis  ;  c^1£ 

for  the  rays  that  after  reflection  from  the  furface  of  the  water 
fell  on  the  drops  of  rain,  mu  ft  have  come  as  from  a  point 
as  much  deprelfed  below  the  horizon,  as  the  fun  was  at  that 
inftant  elevated  above  it.  The  axis  of  the  accidental  rain¬ 
bow  mufl  therefore  have  made  with  the  axis  of  the  prin¬ 
cipal,  an  angle  equal  to  twice  the  fun's  elevation,  and  its 
center  mufl  have  been  elevated  by  that  fame  quantity  above 
the  centre  of  the  other,  fo  that  if  it  had  been  complete,  it 
would  have  been  wholly  between  the  principal  rainbow  and 
the  fun. 

The  only  cirumfiance  in  which  the  appearances  did  not  per-  but  the  interfec- 
fe6l!y  correfpond  with  this  hypothefis,  was,  that  the  two  rain- 
bows  did  not  interfecl  one  another  in  the  horizon,  but  rather  a  the  horizon, 
little  above  it.  This  however,  ought  to  have  no  great  weight, 
as  the  reflected  image  of  the  fun  cannot  have  prefented  to  the 
cloud  a  dfijc  fo  rpgular  and  well  defined  as  the  fun  itfelf  and 
'  .  the 
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TWO  INTERSECTING  RAINBOWS. 


The  inclination 
of  the  two  arcs 
computed, 


»r.d  Was  a  little 
more  than  >he 

eiViinate. 


the  accidental  rainbow  mufi  have  fomewhat  participated  of 
this  indiftindnefs  *. 

When  phenomena  of  this  kind  occur,  it  would  afford  a  fare 
means  of  trying  the  juftnefs  bf  the  explanation,  if  the  in¬ 
clination  of  the  two  bows  were  obferved,  and  alio  the  fun’s 
altitude  at  the  fame  time.  Thefe  two  things  are  necdTarily 
conne&ed  ;  for  if  we  call  I  the  angle  of  their  interfedion,  E 
the  elevation  of  the  fun,  and  S  the  angle  fubtended  at  the  eye 
by  the  femidiatneter  of  the  rainbow,  if  complete,  an  angle 
which  is  conftantly  the  fame,  and  nearly  equal  to  42°,  it  is 

E 

eafy  to  infer  from  fpherical  trigonometry,  that  fin  £  I  =  - — -* 

Computing  from  this  formula,  the  inclination  of  the  two 
bows  in  the  prefent  infiance  comes  out  nearly  5°  ;  fomewhat 
greater  than  I  was  inclined  to  eftimate  it  by  the  eye. 

Phenomena  of  this  kind  can  but  rarely  occur,  as  the  necef- 
fary  conditions  will  not  often  come  together.  The  principal 
rainbow  muff  be  over  the  fea ;  the  tea  itfelf  muff  extend  fome- 
what  on  the  fide  toward  the  tun  ;  it  muff  be  fmooth  and 
tranquil,  and  the  fun  fo  low  that  the  light  refleded  from  the 
water  may  be  confiderable.  Were  it  ever  to  happen  that  the 
accidental  bow  was  completely  formed  ;  the  effed  could  not 
fail  to  be  very  iiriking. 


*  As  the  place  of  interfedion  will  lie  in  a  plane  pafliog  through 
the  eye  of  the  obferver  and  parallel  to  the  plane  of  refledion  j  does 
not  this  fad  afford  ground  for  a  fufpicion  that  the  refledion,  at  this 
low  altitude,  was  made,  not  from  the  furface  of  the  fea,  but  from 
that  of  the  ftratum  of  vapour  which  occafions  looming,  and  has 
been  fowell  treated  of  by  Dr.  Wollafton  and  others,  (fee  our  Jour¬ 
nal,  VJ.  46,  and  elfewhere),  and  that  this  ltratum  was  higher 
farther  out  at  fea  than  near  the  coafl:  ? — N. 


%  I 
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XVIII. 

Xotice  of  a  Collection  of  Memoirs  which  have  lately  appeared  at 
Paris,  being  Part  of  a  Work  on  which  the  celebrated  Lavoifier 
was  employed  till  the  lamented  Clofc  of  his  Life ;  with  a 
Truncation  of  that  Memoir ,  in  which  he  claims  the  modern 
Theory  of  Chemifiry  as  his  own  exclufive  Difcovery.  Received 
from  Mr .  W.  A .  Cadcll,  at  Paris. 

To  Mr.  NICHOLSON, 

SIR,  Paris ,  Oct.  27,  1805. 

I  HAVE  tranflated  tire  two  following  paflages  (pages  4  and  5)  See  Intradu-ftorv 

from  a  work  which  has  lately  appeared  in  two  volumes  odavo, Iettcr* 

entitled  Memoires  de  Chimie.  They  will  prove  interefiing  to 

the  readers  of  your  Journal.  The  firfi  is  the  notice  prefixed 

to  the  work  by  Madame  Lavoifier,  (now  countefs  of  Rumford) 

it  is  written  with  the  eloquence  of  real  feeling,  and  I  refer  to 

it  for  an  account  of  tire  nature  of  the  work  ;  the  fecond  proves 

completely  that  the  new  theory  of  chemifiry  is  due  to  M.  La- 

vofier  alone.  I  a lfo  fend  you  the  titles  of  the  papers  of  which 

the  work  is  compofed.  I  am. 

Your  very  humble  fervant, 

W.  A.  CADELL. 

CONTENTS  OF  THE  TWO  VOLUMES. 

Part.  1. — General  Inezes  on  Caloric:  its  Ejfefis ;  the  Manner  of 
meafuring  it,  and  the  Formation  of  Liquids  and  Fluids. 

\  ft  mem.  on  caloric,  by  Lavoifer.  Mem.  Ac.  des  Sci.1777.  Content*  of  the 

2.  On  caloric,  and  the  means  of  meafuring  its  effe&s.  z'6.1780. 

Lavois .  et  Laplace. 

3.  Supplement  to  the  preceding.  Lavois .  andi  Laplace. 

4.  On  fome  of  the  principal  phenomena  of  chemifiry.-— 

Seguin.  Soc.  Philom.  1790. 

5.  On  the  natural  zero.  Seguin.  Annal.  de  Chim.  1790. 

6.  On  the  effects  of  heat  in  dilating  metals  and  glafs,  & c. 

Laplace  and  Lavoifier. 

7.  On  the  patfage  of  folids  to  a  fiate  of  liquidity  by  means 
of  heat.  Lavoifier. 

8.  On  the  adtion  of  heat  on  liquids  from  their  freezing  point 
to  that  of  their  vaporization.  Lavoifier. 

On 
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Content*  of  ihc 
memoirs  arran¬ 
ged  bj  Lavoiticr. 


collection  of  memoirs, 

0.  On  the  combination  of  heat  with  different  evaporable  1 
fubftances  and  the  formation  of  feveral  fluids.  Lavoifier,  Mem. 
Ac.  Sci.  1777. 

*  t  '  i 

10.  On  the  electricity  -that  is  abforbed  by  bodies  that  pafs  to 
the  (fate  of  vapour.  Lavoifier  and  LaplaCc.  M.  A.  S.  1781. 

It.  On  the  action  of  heat  on  feme  aerial  fluids  from  the 
freezing  to  the  boiling  point.  Guyton  and  Duvernois. 

12.  On  fome  fubftances  which  are  conftantly  in  the  ftale  of 
aerial  fluid  at  the  ordinary  temperature  and  preffure  of  the 
atmofphere.  Lavoifier . 

13.  Memoir  on  fome  liquids  which  can  be  obtained  in  an 
aerial  form  at  a  degree  of  heat  a  little  above  the  mean  tempe¬ 
rature  of  the  earth.  M.  A.  S.  1777. 

14.  General  views  concerning  the  formation  and  conftitu- 
tion  of  the  ‘atmofphere. 

15.  On  the  caufe  of  fome  of  the  principal  phenomena  of 
meteorology. 

Fart  II.  On  the  Dccompofition  of  atmofpheric  Air,  its  Analyfis 
and  the  Convcrfion  of  its  Principles  into  the  fulid  or  liquid 
State . 

4 

Section  I,  On  the  Dccompofition  of  Air  by  metalic  Subjlances 

and  the  Formation  of  Oxtds. 

1.  Memoir  on  the  action  of  mercury  upon  atmofpheric  air. 
Lavoifier.  In  pars,  in  M.  A.  S.  1777,  p.  J86. 

2.  On  the  deco r^poft tion  of  atmofpheric  air  by  the  oxida¬ 
tion  of  lead  and  tin  performed  bv  means  of  a  burning  glafs 
under  a  glafs  receiver.  . Lavoifier .  Opufc.  China,  chap.  6.  pub. 
in  1773. 

3.  On  the  oxidation  of  tin  in  clofe  veffcls,  8cc.  Lavoifier . 
Read  in  1774. 

4.  On  the  dccompofition  of  atmofpheric  air  by  iron.  Imvgis . 

5.  Hiftorica!  details  on  the  caufe  of  the  augmentation  of 
weight  that  metals  acquire  when  heated  with  contaff  of  air. 
Lavoifier .  Jt  is  the  paper  of  which  I  fend  you  the  tranflation. 

Seciton  II.  on  the  Dccompofition  of  Air  by  firnplc  inflammable 
Subjlances  which  form  Acids  by  their  Combufiion . 

1.  Memoir  on  the  deconipofltion  of  air  by  pholphorus,  and 
the  formation  of  phofphoric  acid.  Lavoifier.  Opufc.  Chim. 

2.  Slip* 
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2.  Supplement  to  the  preceding  paper.  Lavofier  M.  A.  S. 

1777.  g'.*d  by  Lavoifiti . 

3.  Proving  that  caloric  difcngaged  from  vital  air  during 
combuftion  is  not  potTelfed  of  weight  fufceptible  of  being  efti* 
mated. 

4.  Procefs  ufually  employed  for  obtaining  phofphorus,  phof- 
phoric  acid,  and  phofphoreous  acid.  Sequin. 

5.  Memoir  on  the  combuftion  of  phofphorus  employed  as 
an  eudiometer.  Seguin. 

9.  On  the  decompofition  of  air  by  fulphur,  the  formation 
of  fulphureous  and  fulphuric  acid,  and  the  nfe  of  fulphurets 
in  eudiometry.  Lavoifier. 

7.  On  the  procefs  employed  in  commerce  to  obtain  the  fid- 
phureous  and  fulphuric  acids.  Seguin. 

8.  On  the  decompofition  of  air  by  charcoal  and  the  forma¬ 
tion  of  carbonic  acid.  Lavoifier.  M.  A.  S.  1781. 

2.  On  the  formation  of  nitric  acid  by  the  immediate  com¬ 
bination  of  azotic  gas  and  vital  air.  Seguin. 

10.  On  the  eudiometer  compofed  of  nitrous  gas.  Segvin . 

Section  III.  On  the  Decompofition  of  Air  by  t ho fe  fimple  ir.~ 
flammable  Subfiances  wh  ich  do  not  form  Acids  by  their  Combuftion* 

1.  Mem.  Account  of  the  laft  experiments  on  the  decompo¬ 
fition  and  recompotilion  of  water.  Lavoifier  Journal  Polytip. 

February,  1786*. 

2.  Shewing  that  water  is  not  a  fimple  fubftance,  but  a  binary 
combination  of  hydrogen  and  oxigen.  Lavoifier.  read  in  1733. 

3.  Shewing  by  the  decompofition  of  water  that  it  is  not  a 
fimple  fubftance,  and  that  there  are  feveral  means  of  obtaining 
in  abundance,  the  hydrogen  gas,  which  is  one  of  its  elements. 

Lavofier  M.  A.  S.  1781. 

4.  Report  on  the  paper  of  Seguin,  which  treats  of  the  com- 
buflion'of  hydrogen  gas  with  vital  air.  Lavoifier,  I.aplace,  tyc. 

5.  On  the  combuftion  of  hydrogen  gas  in  c!o£e  vetfels.  Four- 
croy,  Vauquelin,  and  Seguin ,  read  in  1790. 

Part  IV.  On  the  principal  Lhcnomena  of  the  Animal 

(Economy. 

1.  Mem.  Experiments  on  the  refpfration  of  animals,  and  the 
change  which  takes  place  in  air  in  the  Jungs.  M.  A.  S. 

1777.  p*  185. 
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2.  The  alterations  that  the  air  undergoes  during  refpiratioil. 

iMvofJier,  read  in  1785. 

3.  Memoir,  report  on  a  paper  of  Seguin’s  concerning  rcfpira- 
tion  and  animal  heat.  Maqucr  and  Fourcroy. 

4.  On  relpiration  and  animal  heat.  Seguin. 

5.  On  the  relpiration  of  animals*  Sequin  and  Lavofier,  read 
in  1790. 


Intention  of 
Lavoifier  to  re 
publifh  his 
memoirs. 


in  eight 
■volumes. 


Farts  recovered. 


Notice  prefixed  to  the  Work  (by  (Mad.  Lavoijier )  countefs  oj 

Hanford. 

In  the  year  1792  M.  Lavofter  had  formed  the  defign  ot 
making  a  collection  of  all  his  memoirs  winch  had  been  read  at 
the  academy  during  the  twenty  years  preceding.  This  would 
have  formed  in  fome  degree  the  hiftory  ol  modern  chemiftry. 

In  order  to  render  this  hiftory  more  interefting,  and  more 
complete  he  had  propofed  to  infert  the  memoirs  ot  thole,  who 
having  adopted  his  theory,  had  publifhed  experiments  in  lup- 
port  of  it. 

T  his  collection  was  to  have  been  comprifed  in  about  eight 
volumes. 

All  Europe  is  acquainted  with  the  caufe  which  prevented 
their  completion. 

The  portion  that  have  been  recovered  are,  the  firft  volume 
almoft  entire,  the  whole  of  the  fecond,  and  fome  (beets  of  the 
fourth. 

Several  men  of  fcience  expreffed  a  defire  for  their  publica¬ 
tion:  this  was  received  with  hefitation — it  is  difficult  not  to  be 
under  apprehenfions  when  we  are  intruded  with  the  power  of 
publifhing  the  unfiniffied  work  of  a  man  juftly  celebrated. 
When  we  have  loft  the  object  of  our  affections  and  veneration, 
we  lhould  employ  an  impartial  criticifm,  in  order  to  offer  to 
the  public  thole  of  his  wmrks  only  which  may  augment  his 
fame. 

Mad  air  c  Lavoifier  We  ffiould  have  perfifted,  and  thefe  fragments  would  not 
has  printed  them,  have  appeared,  had  they  not  contained  a  memoir  of  M, 
Lavoifier  (mferted  below  page  5)  in  which  he  reclaims  the 
modern  theory  of  chemiftry  as  belonging  to  himfelf,  and  ftales 
the  fa6ts  in  fupport  ot  his  claim. 

It  is  confequently  a  duty  towards  him  to  fix  the  opinion  of 
men  of  fcience  concerning  this  point. 

Their  indulgence  is  requefted  for  the  errors  that  may  exift 
in  fome  other  parts  of  the  collection.  It  will  be  graifted  when 

5  they 


Lavoifier  was  em 
ployed  on  this 
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they  are  Informed  that  the  greateft  part  of  the  proof  fheets  work  m  the  laft 
were  reviled  in  the  laft  days  of  the  author's  life;  and  thatj^T1 
whilft  he  knew  that  his  affaffins  were  premeditating  his  death, 

M.  Lavofier,  calm  and  intrepid,  employed  his  laft  moments  in 
a  work  which  he  contidered  as  uieful  to  fcience,  and  gave  a 
great  example  of  that  ferenity  which  a  virtuous  and  enlighten¬ 
ed  man  can  preferve  in  the  midft  of  the  moft  levere  calamities. 


Part  II. — Sect.  I.  Fifth  Memoir,  (Tom.  II.  p.  78.) 

Historical  Details  concerning  the  Augmentation  of  Weight  ivhich 

the  Metals  acquire  when  heated  with  Contact  of  Air.  (By  - 

Lavoifier.)  . 

IT  is  not  my  object  in  this  paper  to  give  a  compleat  hiftory  Limit  of  this 

of  the  different  opinions  that  have  been  fucceffively  adopted  m' 

by  the  chemifts  and  natural  philofophers  on  the  caufe  of  the 

augmentation  of  weight  in  metals  expofed  to  the  action  of 

heat ;  luch  a  hiftory  would  only  ferve  to  Ihevv  how  much  the 

minds  of  men  are  fulceptible  of  being  led  aftray  wrhen  tfty 

give  themfelves  up  to  the  fpirit  of  theory,  and  how  eafily  we 

are  deceived  by  reafoning,  if  it  is  not  perpetually  rectified  by 

experiment.  John  Rey,  a  phyftcian  ( medecin )  little  known  John  Rey  an 

is  one  of  the  firft  authors  who  has  written  on  this  fubjedt ;  he  combuffiem  ^ 

lived  in  the  beginning  of  the  17th  century  at  Bugue  in  Peri- 

gord,  and  kept  a  correfpondence  with  the  (mail  number  of 

perfons  who  cultivated  the  fciences  at  that  time. 

Neither  Defcartes  nor  Pafcal  had  yet  appeared  ;  the  va-  His  philofophy 

cuum  of  Boyle,  and  that  of  Toricelli,  the  caufe  of  the  afeent  far,e.xceeded  that 

J  of  his  co  tempo- 

of  liquids  in  tubes  void  of  air,  wrere  unknown  ;  experimental  rarjes. 

philofophy  did  not  exift ;  a  profound  darknefs  reigned  in  che- 

miftry.  Neverthelefs,  J.  Rey,  in  a  work  publillied  in  1630, 

with  a  view  of  determining  the  caufe  of  the  augmentation  of 

weight  which  takes  place  in  lead  and  tin  during  their  oxidation, 

difplayed  views  fo  profound,  fo  analogous  to  the  fadls  which 

have  been  fince  confirmed  by  experiment,  fo  conformable  to 

the  dodtrines  of  faturation  and  affinity,  that  for  a  long  time  I 

could  not  help  fufpedting  that  the  etfays  of  J.  Rey  had  been 

compofed  at  a  much  later  period  than  that  announced  on  the 

title  page  of  the  book. 

J.  Rey,  after  having  refuted  fuccefsfully,  not  by  fadts  (for  He  contends  that 

at  that  time  the  art  of  making  experiments  was  in  its  infancy)  mctals  £ain 

°  r  J 1  weight  irom  the 

but  by  conclufive  reafoning,  the  different  caufes  to  which  thea;r  }a  g*idaci0u. 
Vol.  XIII. — January,  1306.  G  aug- 
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He  oppofcs  othc: 
current  opinions, 


His  doctrines 
were  not  receiv¬ 
ed  by  Boyle, 


—nor  by  Le« 
mery. 


Opinion  of 

Chair  as. 


augmentation  of  weight  of  metallic  oxides  might  be  attribute*?,, 
exprefles  himfelf  as  follows  in  his  16th  eflay  :  “  to  this  quef- 
tion  then,  fupported  on  the  grounds  already  mentioned,  I  an- 
fwerand  maintain  with  confidence,  that  the  increafe  of  weight 
arifesfrom  the  air  of  tire  veffel,  which  is  condenfed,  rendered 
heavy,  and  adhefive,  by  the  violent  and  long  continued  heat 
of  the  furnace  ;  this  air  mixes  itfelf  with  the  calx  (frequent 
agitation  conducing)  and  attaches  itfelf  to  the  minuteft  mole¬ 
cules,  in  the  fame  manner  as  water  renders  heavy  fand  which 
is  agitated  with  it,  and  moiftens  and  adheres  to  the  fmalleft 
grains. 

J.  Rey  combats  in  this  work  the  opinion  of  Cardan  (lib.  5- 
'  defubtilitate)  on  the  augmentation  of  weight  of  metallic  ox¬ 
ides;  that  of  Scaliger,  that  of  Ccnfalpinus,  who  afcribed  this 
augmentation  to  a  foot  condenfed  and  receded  bv  the  furnace, 
which  foot,  according  to  their  opinion,  fell  down  upon  the 
metal.  He  (hews  Hkewife  that  the  augmentation  of  weight 
proceeds  neither  from  the  veffel,  nor  from  any  emanation  of 
the  charcoal,  nor  from  the  humidity  of  the  air.  It  is  difficult 
to  conceive  how  J.  Rey  could  attain  to  thefe  conclufions  by  the 
force  of  reafoning  alone,  without  experiment,  and  ignorant 
as  he  was  of  many  of  the  preliminary  date. 

It  appears  that  towards  the  end  of  the  lad  century,  when* 
Boyle  and  fome  of  his  cotemporaries  created  the  new  fcience 
of  natural  philofophy,  of  which  the  ancients  had  not  the 
flighted  notion,  the  work  of  J.  Rey  was  entirely  forgotten. — 
Boyle,  in  his  treatife  on  the  weight  of  flame  and  of  fire,  pub- 
lifhed  in  1670,  that  is  4-0  years  after  the  publication  of  Rey's 
work,  makes  no  mention  of  it ;  proceeding  upon  fome  illulory 
experiments,  he  dill  maintained  at  that  time  that  the  augmen¬ 
tation  of  weight  which  the  metals  acquire  by  their  oxidation 
arifes  from  the  fixation  of  fire. 

Lemery,  who  was  an  exaft  and  fcrupulous  obferver,  em  ¬ 
braced  the  lame  opinion  :  he  attributes  the  oxidation  of  metals 
and  their  augmentation  in  weight  which  accompanies  that 
operation,  to  the  combination  of  igneous  particles  with  the 
metal. 

Charras,  colemporary  of  Lemery,  afcribed  that  augmen¬ 
tation  to  the  acids  of  the  wood  and  charcoal,  which  as  he  fup- 
pofed  penetrated  the  vcffels  and  entered  into  combination  with 
the  metals.  Since  that  time  the  £ameacid  of  wood  and  char- 

.  .  i  4  <  coal 
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•coal  has  re-appeared  under  the  name  of  acidum  pingae ,  igneous 
acid,  and  under  feveral  other  denominations  which  it  would 
tre  fuperfluous  to  enumerate. 

Staahl  could  not  be  ignorant  of  the  fa6i  that  metals  expofed  —and  of  Staahl* 
to  heat  acquire  an  increafe  of  weight ;  and  yet  he  not  only  did 
not  attempt  to  explain  it,  but  alio  the  fyftern  under  which  he 
-clalfed  the  whole  of  the  chemical  phenomena,  and  which  after 
him  has  been  fo  much  extended,  is  absolutely  in  contradi&ion 
with  this  capital  fa6t. 

Staahl  fuppofed  that  the  metals  are  compofed  ©f  a  metallic 
■earth,  and  an  inflammable  principle,  which  he  named  phlogi¬ 
fton  ;  he  pretended  that  they  loft  this  principle  by  their  oxida¬ 
tion,  and  that  they  could  not  return  to  the  metallic  ftate  unlefs 
the  phlogifton  they  had  loft  wasreftored  to  them. 

It  was  difficult  to  imagine  how  the  metals  acquired  weight.  Difficulties  of 
whilft,  according  to  StaahPs  doctrine,  they  loft  a  part  of  their  f^eP^ioSiftlC 
fubftance ;  and  on  the  other  hand,  how  they  diminifhed  in 
weight,  when  they  recovered  one  of  the  principles  which 
they  had  loft  ;  it  was  one  of  the  chief  difficulties  that  could  be 
propofed  againft  the  theory  of  Staahl,  this  difficulty  however, 
has  not  hindered  the  theory  from  having  aiuccels  ef  limited 
duration. 

Guyton  Morveauhas  made  tome  trnfuccefsful  efforts  io  pal-  Morveau’s  en- 
Jiate  this  contradiftion,  in  his  diflertation  on  this  fubjeft,  under  deavou“  t0  rc" 
the  title  of  Begi'ejfums  Academiqites ;  he  fuppofes  that  phlogi¬ 
fton  is  lighter  than  atmolpheric  air ;  and  he  concludes  that  all 
bodies  that  acquire  phlogrfton  fliould  lofe  apartof  their  weight; 
that,  on  the  contrary,  thole  which  lofe  phlogifton  ftiould  aug¬ 
ment  in  weight.  This  explanation  would  have  -been  tenable, 
iiad  the  augmentation  of  weight  acquired  by  the  metallic  ox¬ 
ides  been  equal  only  to  the  weight  of  the  air  difplaced  ;  or, 
which  is  the  fame  thing,  if  it  had  difappeared  on  weighing  in 
vacuo  ;  but  the  augmentation  is  much  too  considerable  to  ad¬ 
mit  of  being  attribu  ted  to  that  caufe,  ft  nee  in  fome  metals  it 
-exceeds  one  third  of  their  weight.  It  is  neceflary  then,  either 
to  give  up  the  explanation  of  Guyton  Morveau,  or  to  fuppofe 
that  phlogifton  has  a  negative  gravity,  a  tendency  to  recede 
from  the  centre  of  the  earth,  a  fuppofition  incompatible  with 
all  the  fa 61s  admitted  by  the  difciples  of  Staahl. 

Such  was  the  ftate  of  the  fcience  when  a  fet  of  experiments  Hiftory  of  the 
tindertaken  in  1772,  upon  the  different  kinds  of  air  or  gas  cxper^ 

G  2  whioh 
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which  are  difengaged  in  eftervefcence,  and  a  great  number  of 
other  chemical  operations,  difcovered  to  me  demonftratively 
the  caufe  of  the  augmentation  of  weight  that  the  metals  ac* 
quire  when  expofed  to  heat.  At  that  time  I  was  not  ac 
quainte^  with  J.  Rey's  work  upon  the  lubjed,  publifhed  in 
1630;  and  had  I  known  it,  I  fliould  have  confidered  his  opi¬ 
nion  in  the  light  of  a  vague  conjecture,  which  did  honour  to 
the  genius  of  the  author,  but  required  the  attention  of  chemifts 
in  order  to  afeertain  the  truth  of  the  opinion  by  experiment. 

I  was  young,  I  had  newly  entered  the  lifts  of  tcience,  I  was 
deftrous of  fame,  and  I  thought  it  necellary  to  take  lome  fteps 
to  fecure  to  myfeif  the  property  of  my  difeovery.  At  that 
time  there  exifted  an  habitual  correfpondence  between  the 
men  of  fcience  of  France  and  thofeof  England;  there  was  a 
kind  of  rivality  between  the  two  nations,  which  gave  import¬ 
ance  to  new  experiments,  and  which  fometimes  was  the  caufe 
that  the  writers  of  the  one  or  the  other  of  the  nations  difputed 
the  difeovery  with  the  real  author  ;  confequently  I  thought  it 
proper  todepoiit  on  the  lft  of  November  1772,  the  following 
note  in  the  hands  of  the  fecretary  of  the  Academy.  This  note 
was  opened  at  the  meeting  of  the  5lh  of  May  following,  and 
mention  of  thefe  circumftances  marked  at  the  top  of  the  note. 
It  was  in  the  following  terms  : 

He  finds  that  “  About  eight  days  ago  I  dilcovered  that  fulphur  in  burning, 

fulphur  and  far  from  Iofing,  augments  in  weight ;  that  is  to  fay,  that  from 
phofphoius  gam  j  r  r  t  l  l  ,  ,  f 

weight  by  com-  one  pound  oi  lulphur  much  more  than  one  pound  of  vitriolic 

bullion,  and  that  acjd  is  obtained,  without  reckoning  the  humidity  of  the  air; 

the  gain  is  from  ,  r  ,  r  .  r  .  .  . 

air  abforbed.  He  pnolpnorus  prelents  the  lame  phenomenon;  this  augmentation 

infers  that  the  0f  weight  arifes  from  a  great  quantity  of  air,  which  becomes 

genera?  and" dff-  during  the  combuftion,  and  which  combines  with  the  va- 

engages  air  from  pours. ” 

litharge  on  re-  t(  difeovery,  which  I  confirmed  by  experiments  which 
clofed  veflels.  I  regard  as  decifive,  led  me  to  think  that  what  is  obferved  in 
the  combuftion  of  fulphur  and  phofphorus  might  likewife  take 
place  with  refped  to  all  the  bodies  which  augment  in  weight 
by  combuftion  and  by  calcination,  and  I  was  perfuaded  that 
the  augmentation  of  w'eight  in  the  calces  of  metals  proceeded 
from  the  fame  caufe.  The  experiment  fully  confirmed  my 
conjedures ;  I  operated  the  reduction  of  litharge  in  dole  vef- 
•  fels  with  Hales's  apparatus,  and  I  obferved  that  at  the  moment 

of  the  palfage  of  the  calx  into  the  metallic  Rate,  there  was  a 

difengage- 
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difengagement  of  air  in  confulerable  quantity,  and  that  this 
air  formed  a  volume  at  leatt  1000  times  greater  than  that  ot 
the  litharge  employed.  As  this  difcovery  appears  to  me  one 
of  the  moll  interefling  which  has  been  made  linee  Staahl,  I 
thought  it  expedient  to  fecure  to  myfelf  the  property,  by  de- 
potiting  the  prefent  note  in  the  hands  of  the  feeretary  of  the 
academy,  to  remain  fecret  till  the  period  when  I  lliall  publilh 
my  experiments.0 

(Signed)  LAVOISIER. 

Paris ,  1  ft  November ,  1772. 

Comparing  this  fir fl  note  with  that  which  I  had  depofited  whence  he  vin- 

at  the  academy  the  20th  of  October  preceding  on  the  com-  d!cates  h's  right 
J  .  *  °  tt>  the  modern 

bullion  of  phofphoriu’,  with  the  paper  which  I  read  at  the  theory  of  com- 

academy  of  the  public  meeting  of  Eafter,  1773,  and  lafily  bullion  in  177*- 

with  thofe  that  I  have  publillied  fucceffively,  it  is  ealy  to 

perceive  that  I  had  conceived  fo  early  as  the  year  1772  the 

general  idea  of  the  theory  of  eombullion  which  I  have  fince 

publifhed.  -  ’  ; 

This  theory  which  I  hove  confiderably  developed  in  1777, — which  waa 
and  which  almoft  at  that  period  I  brought  to  the  degree  ot  no,c  adoPted^7 
perfection  in  which  it  is  at  prefent,  was  not  begun  to  be  till  many  years 
taught  by  Eourcroy  till  the  winter  17S6-1787  ;  it  was  not  a* awards, 
adopted  by  Guyton  Morveau  till  a  later  period  ;  and  Ber- 
Ihollet  wrote  ftill  in  the  language  of  the  phlogiliic  dodlrine  in 
1785.  This  theory  then  is  not,  as  I  hear  it  called,  the  theory 
of  the  French  chemilts ;  it  is  mine,  and  it  is  a  property  which 
I  reclaim  before  the  tribunal  of  my  cotemporaries  and  of  pos¬ 
terity.  Others  undoubtedly  have  contributed  to  its  perfedtion, 
but  I  hope  that  no  one  will  difpute  with  me,  all  the  theory  of  The  claim  fpe- 
oxidation  and  combuftion;  the  analylis  and  decompofition  cifical'!7  ftated* 
of  air  by  metals  and  inflammable  bodies  ;  the  theory  of  aci¬ 
dification  ;  more  accurate  knowledge  on  the  nature  of  a  great 
many  acids,  and  particularly  the  vegetable  acids  ;  the  firft 
notions  on  the  compolition  of  vegetable  and  animal  fub- 
ftances ;  the  theory  of  relpiration,  in  which  Seguin  co-ope¬ 
rated  with  me  ;  the  prefent  collection  will  prefent  all  the 
papers  on  which  I  found  my  claims  ;  the  reader  will  judge. 


ANNOTATION.— W.  N. 

It  was  my  intention  to  have  pointed  out  how  far  the  earlier  Notice  of  the 
chemifts  as  well  as  fome  of  the  contemporaries  of  this  deferv-early  inventor; 

edly 
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Add  tf  borax 
very  ufeful  in 
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ignition  and 
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Evaporate. 
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eclly  celebrated  philofopher,  are  intit  led  to  rights  which  wilt 
greatly  modify  the  unqualified  claim  he  has  made.  I  cannot 
now  fay,  whether  Rey  did,  or  did  not  make  experiments,  but 
whether  he  did  or  not,  he  certainly  mufi  have  founded  his 
introductions  upon  faCts ;  and  between  the  obfervalion  of  well 
efiabliflied  faCte,  and  the  making  o f  direct  experiments  there 
teems  to  be  no  efl'ential  difference.  How  it  has  happened  that 
the  great  Robert  Hooke,  who  had  inveftigated  the  modern 
theory  ofcombuftion  in  1664  and  publiflied  it  in  an  ample  de¬ 
tail  on  his  micrographia  in  1675*,  and  John  Mayow,  who 
foon  afterwards,  or  about  the  fame  time  efiablifhed  the  fame 
doCtrine,  and  extended  it  to  phyfiological  refults,  are  over¬ 
looked  by  our  author,  appears  to  require  feme  difeuflion.  I 
(hall  take  an  early  opportunity  of  reluming  this  fubject. 

—————————————————— 

XIX. 

On  a  Method  of  analyzing  Stones  containing  fixed  Alkali,  hy 

Meam  of  the  Boracic  Acid.  By  Humphry  Davy ,  Efq.  F •  11.  S. 

Profejfor  of  Chemifiry  in  the  Royal  Infiiiution  f . 

1  HAVE  found  the  boracic  acid  a  very  ufeful  fubfiance  for 
bringing  the  confiituent  parts  of  ffones  containing  a  fixed  alkali 
into  folution. 

Its  attraction  for  the  different  fimple  earths  is  confiderable  at 
the  heat  of  ignition,  but  the  compounds  that  it  forms  with 
them  are  eafily  decompofed  by  the  mineral  acids  diffolved  in 
water,  and  it  is  on  this  ci  re  um  fiance  that  the  method  of  analyfis 
is  founded. 

The  proceffes  are  very  fimple. 

100  grains  of  the  Gone  to  be  examined  in  very  fine  powder, 
mud  befufed  for  about  half  an  hour,  at  a  firong  red  heat,  in 
a  crucible  of  platina  or  filver,  with  200  grains  of  boracic  acid. 

An  ounce  and  half  of  nitric  acid,  diluted  with  feven  or  eight 
times  its  quantity  of  water,  mufi  be  digefied  upon  the  fufed 
mafs  till  the  whole  is  decompofed. 

The  fluid  mufi  be  evaporated  till  its  quantity  is  reduced  to 
an  ounce  and  half  or  two  ounces. 

*  Copied  in  our  Journal  quarto  feries  III.  479. 
f  Phil.  Tranf.  Part  II.  for  1805. 
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it  the  done  contain  filex,  this  earth  will  be  feparated  in  the  Silex  if  prefent 
procefs  of  folution  and  evaporation;  and  it  mud  be  collected  Wl11  ^ePaj3te* 
upon  a  filter,  and  vvatbed  with  didilled  water  till  the  boracic 
acid  and  all  the  laline  matter  is  feparated  from  it. 

The  fluid,  mixed  with  the  water  that  has  palled  through  the  Precipitate  the 
filter,  mult  be  evaporated,  till  it  is  reduced  to  a  convenient  ^J/elt^.car“ 
quantity,  fuel)  as  that  of  half  a  pint;  when  it  mud  be  fat  u  rated  ammonia* 
with  carbonate  of  ammonia,  and  boiled  with  an  excels  of  this 
fait,  till  all  the  materials  that  it  contains,  capable  of  being  pre¬ 
cipitated,  have  fallen  to  the  bottom  of  the  velfel. 

The  lolution  mud  then  be  feparated  by  the  filter,  and  the 
earths  and  metallic  oxides  retained. 

It  mud  be  mixed  with  nitric  acid  till  it  tades  drongly  four,  Add  nitric  acid 

to  1 dcur 

and  evaporated  till  the  boracic  acid  appears  free.  liquid. 

The  fluid  mud  be  palled  through  the  filter,  and  fubje&ed  Separate  the 

to  evaporation  till  it  becomes  dry;  when,  by  expofure  to  a  evaporation  ^ 

heat  equal  to  4-50°  Farenheit,  the  nitrate  of  ammonia  will  beDecompofe  the 

decompofed,  and  the  nitrate  of  potalh  or  foda  will  remain  in  nitrate  of  am- 
r  r  moms  by  heat, 

the  vetfel. 

It  will  be  unnecelfary  for  me  to  defcribe  minutely  the 
method  of  obtaining  the  remaining  earths  and  metallic  oxides 
£ree  from  each  other,  as  I  have  ufed  the  common  procefles. 

I  have  feparated  the  alumine  by  folution  of  potafli,  the  lime  by 
fulphuric  acid,  the  oxide  of  iron  by  fuccinate  of  ammonia,  the 
manganefe  by  hydrofulphuret  of  potafli,  and  the  magnefia  by 
pure  foda. 


XX. 


Some  Facts  and’  Speculations  on  the  luminous  Phenomena  of  Elec¬ 
tricity,  W.  N. 


About  ei  ghtcen  y 


ears 


ago,  I  was  confiderably  occupied  Communication 
in  experiments  upon  electricity,  many  of  which  were  commu  - 
nicated  in  U789,  to  the  Royal  Society,  and  were  publilbed  ele&riclty. 
in  the  tranfa&ions.  In  the  twenty-third  fe&ion  of  that  com¬ 
munication,  forae  account  is  given  of  certain  changes  which 
take  place  in  the  luminous  appearance  of  metallic  balls  when 
electrified ,  but  the  phenomena  were  not  delineated,  becaufe  I 
referved  them  for  another  opportunity.  After  fo  long  an  in¬ 
terval 
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fervalof  time*,  I  now  prefent  them  to  the  reader  from  my  notes, 
and  the  iketch  then  made. 

Three  appear-  Sept.  19,  1787.  A  finail  ball  in  the  date  ot  electricity  called 
triffeVLu"  ^lt"  P°^^ve»  threw  out  dallies  or  ramified  fparks;  and  when  the  in¬ 
gives  fla/hes  i  is  teniity  was  uncreated,  the  ball  ilfelf  became  luminous,  at  the 

then  luminous,  jame  emitting  the  dallies.  When  tlie  electricity  was 

and  then  gives  °  .  . 

flaihes  of  ano-  lull  more  drongly  excited  the  flafiies  cealed,  and  a  circle  ot 

tiier  kind.  light,  extending  about  45  degrees  round  the  point  farthed  from 

the  den^,  was  feen  on  tlie  ball,  and  a  ilrong  wind  proceeded 

from  it. 

Experiment  with  ^  bail  0f  one  jnch  and  a  half  diameter  was  uled  ;  and  elec- 
diameter.  tricity  communicated  by  means  of  a  cylinder  nine  inches  dia¬ 
meter,  having  its  cudiion  eight  inches  long.  The  excitation 
was  ftrong  enough,  by  flow  turning  with  a  (ingle  winch,  to 
throw  out  large  brullies*  of  light.  When  the  rotation  was 
quicker,  tlie  dafhes  dilappeared,  and  the  circle  ot  light  was 
leen,  having  a  bright  Ipeck  moving  irregularly  round  in  its 
Defcription.  periphery.  Quicker  turning  threw  out  brufhes  of  light  very 
different  from  the  others;  Thele  were  let's  luminous  in  the 
branches;  many  darted  out  at  once  with  a  hoarle  lound.  They 
were  greenilli  at  tlie  point  or  furface  of  the  ball,  reddiih  in 
the  deni,  and  ramified  fooner.  Half  a  dozen  were  fometimes 
feen  tlathing  out  at  once. 

Experiment  with  A  ball  of  tour  tenths  of  an  inch  in  diameter  was  ufed.  Mo- 
ba^UCl/becan  e  derate:  excitation  produced  a  denfe  brudi  of  light  about  two 
luminous,  and  inches  in  length.  Wnh  dronger  electricity  the  brudi  dilap- 
a^j.j  *llie  a  peared,  and  the  upper  half  of  the  ball  became  luminous. 

When  the  excitation  was  dill  dronger,  more  than  half  of  the 
ball  was  luminous,  as  reprefenled  Fig.  3,  Plate  J.  and  fome¬ 
times  a  ramified  dalh  druck  out  from  the  top.  Other  dadies 
were  iometimes  feen  fidewfays  when  the  eleCtrici ty  was  drongeft 
of  all ;  but  this  happened  feldom. 

The  light  was  faint,  and  feemed  to  be  about  tw  ice  the  dia¬ 
meter  of  the  bull.  It  extended  more  than  half  wav  down,  and 
fpread  mod  tide  ways. 

When  a  larger  ball  of  two  and  a  half  inch  diameter  was 
ufed,  the  brullies  ot  light  dew  out  from  three  or  four  dems 
together  to  the  length  of  about  fix  or  feven  inches,  making 
a  hoarle  node  ;  but  they  could  not  be  made  to  difappear, 
though  they  feemed  now  and  then  to  q;afe  for  a  moment  when 
the  turning  was  mod  vigorous, 

5 
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The  next  clay,  when  the  excitation  was  very  nearly,  but  Modification  of 
not  quite,  as  ft  rung,  it  was  obferved  that  the  order  of  thele  thc  P^enomcna» 
appearances  could  be  effected  by  the  aftiftance  of  a  metallic 
point.  Plentiful  brufhes  were  thrown  out  from  a  three  inch 
ball,  but  they  could  not  be  made  to  difappear.  When  a 
pointed  wire  or  a  fmall  metallic  ball  was  prefented,  the  ef¬ 
fects  were  as  follow' : 

The  point  being  at  a  great  diftance,  the  root  of  the  brufli  by  the  vicinity 

had  a  luminous  circle  of  lambent  light  round  it  on  the  furface  a, P?,r?5  or 

o  lmall  ball* 

of  the  ball.  When  the  point  was  nearer,  the  brufli  difap- 
peared,  and  nothing  was  feen  but  an  exceedingly  bright  fpeck 
on  the  furface  of  the  ball,  which  wras  fometimes  ftationary  and 
fometimes  moved  about.  When  the  point  w’as  ftiil  nearer, 
the  fpeck  threw  out  ramified  fparks  of  the  fecond  kind,  at  the 
fame  time  that  a  lambent  luminous  circle  appeared.  The  fpeck 
w'as  never  in  the  center  of  the  circle,  but  moved  at  a  diftance 
round  the  circle,  irregularly,  fometimes  the  one  w'ay  and 
fometimes  the  contrary,  and  was  fometimes  ftationary. 

Thefe  two  orders  of  brufties  were  entirely  the  fame  as  thofe  More  particular 
of  the  day  before.  The  luminous  brufli  which  firft  appeared  defcpptl0n  °fth* 

,  ,  n  .  ,  ,,  ,  r  ,  t  luminous  ap- 

nad  a  itraight  Item,  then  a  broken  or  lets  luminous  part,  be- pearances, 
yond  which  loofe  cotton-looking  fibres  flew  off  in  radial  di¬ 
rections,  as  at  Fig.  1,  PL  /.  The  latter  ramified  fparks  had 
a  ftraight  central  ftem,  out  of  which  well  defined  branches 
iftued  nearly  at  right  angles.  They  much  more  clofely  re- 
fembled  a  tree  bare  of  leaves. 

The  fecond  brufii  was  not  larger,  but  rather  lefs  in  its  di- 
menfions  than  the  firft. 

When  the  ball  of  four-tenths  of  an  inch  w'as  held  at  a  cer- All  the  pheno- 
tain  diftance  from  the  two  and  a  half  inch  ball,  when  eleCtri- mena 
fied,  the  firft  kind  of  brufli  was  feen  on  the  fide  lartheft  from 
the  fmall  ball,  at  ihe  fame  time  that  ihe  fecond  kind  of  (park 
or  brufh  flew  out  towards  the  fmall  ball,  and  the  lambent  lu¬ 
minous  appearance  was  feen  on  the  furface. 

Thefe  are  the  general  faCts ;  but  I  have  no  doubt  but  (hey 
would  prefent  many  modifications  upon  being  repeated. 

Thefe  facts  may  ferve  to  afiift  our  meditations  with  regard  Remarks  on  the 
to  the  nature  of  the  eleCtric  (park.  In  a  late  paper  by  Mr.  ele&ric  fP«k. 
Biot,  given  at  page  214  of  our  Vol.  XII.  the  author  makes  an 
ingenious  conjecture,  that  the  light  and  heat  in  this  pheno¬ 
menon  may  have  been  produced  by  mechanical  comnreflion 
Voi.  XIII. — January,  1806.  H  of 
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"Whether  Biot’s  of  the  almofpheric  air.  Whether  this  fuppofition  can  be  re- 

nouTcondcntbd  conc^e£^  to  the  appearance  of  the  fpark  in  oil,  and  to  feme 
air  can  be  tup-  atmofpheric  phenomena,  in  which  we  are  told  of  luminous 
poitcd.  balls  moving  apparently  with  little  velocity  through  the  air, 

and  particularly  that  (lowly-moving  artificial  fire-ball,  pro- 
Warltire’s  fire-  duced  once,  and  only  once,  by  Warltire,  as  narrated  in 
Prieftley's  work  on  air,  may  admit  of  queftion.  When  we 
Combuftion  of  confider  that  a  particle  of  iron,  cut  off  and  fet  on  fire  in  the 
tfmt  and  heel,  common  a&jon  0f  finking  a  light,  appears,  from  the  vivacity 

of  its  combuftion,  to  be  a  body  of  confiderable  magnitude, 
requires  a  very  though  the  ufual  quantity  of  metal  would  not  form  a  ball  of 
of  metah°rt  ^  one  thoufandth  of  an  inch  in  diameter  ;  when  we  confider  the 
Eieftric  temper- prodigious  elevation  of  temperature  indicated  by  the  explofion 

trerncly  elevated:  w'res  °f  metals  by  the  eleCtric  (hock,  particularly  in 

thofe  beautiful  and  ftriking  experiments  which  Van  Marum 
Al!  metals  lofe  has  pubfiffied  ;  and  laftly,  when  we  call  to  mind  that  a  roe* 
a^thefpark  taUic  chain  Iofes  part  of  its  weight  every  time  a  ftiock  is  paffed 
pafies  only  be-  through  it,  and  that  the  fpark  is  never  feen  to  pafs  between 
t^ebodirs!1"  bicombuftible  bodies— -confiderable  reafons  will  prefent  them- 
Kence  probably  felves  in  favour  of  a  modified  fuppofition,  that  the  eleCtric 

r e'' b o ly  f e ton  ^)ar^  may  COI"dlft  or  be  accompanied  by,  a  portion  of  the 
Are.  body  from  which  it  proceeds. 

Fire-Balls,  See,  Are  not  the  atmofpheric  fire-balls  or  luminous  meteors, 
fpa^ks6  cle<"tr  C  the  (hooting  ftars  and  the  (tones  wliich  have  fallen  from  the 
atmofphere,  electric  fparks  upon  a  fcale  of  immenfe  mag¬ 
nitude  ? 

If  any  luminous  ball  were  to  pafs  with  a  fvvift  angular 
motion  over  the  field  of  view,  it  would  have  the  appearance 
of  a  line  or  ftreak  of  light.  If  it  were  to  bieak  in  pieces  many 
divergent  ftreaks  would  be  feen.  May  not  the  electric  bruAi 
be  a  phenomenon  of  this  defeription  on  a  final!  fcale  ? 

It  would  not  be  difficult  to  apply  (his  (peculation  to  the 
figures  I  and  2  before  us;  but  as  we  are  more  in  want  of 
fa<5ts  than  of  conjectures,  and  as  it  may  be  hoped  that  fomp 
of  my  readers  who  have  the  means  and  the  time  will  purfue 
this  in.veftigation,  I  (hall  for  the  prelent  conclude. 


and  the  fpark  a 
fire-ball. 


Fnfts  are  more 
warned  than 
{onjedures. 
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Anatomical  Cabinet . 

THERE  has  appeared  at  Berlin,  a  complete  defeription  of  Anatomical  ca* 
the  anatomical  cabinet  of  M.  Walter,  which  the  king  has  pur-  kinet* 
chafed,  aimed:  a  year  ago,  for  the  fum  of  4-00,000  francs. 

This  catalogue  is  compofed  of  fixtv-two  printed  fleets, 

- - .  i  .  . - - 

Shower  of  Peas . 

Dr.  Hiem,  of  Berlin,  has  publifhed  a  note,  in  which  he  ex*  Shower  of  gea;, 
plains  that  the  peas,  which  were  faid  to  have  fallen  from  the 
atmofphere  in  a  fhower  at  JLandfchut,  in  Silefia,  were  merely 
tubercles  which  are  feparated  from  the  roots  of  feveral  plants, 

Thofe  in  quedion,  according  to  the  Doctor,  were  afforded  by 
the  roots  of  the  aquatic  plant  Ranunculus  Ficaria.  He  pre* 
tends  that  an  enormous  mafsofthefe  tubercules  may  have  been 
formed  in  certain  cavities,  whence  they  might  be  carried  to  a 
didance  by  the  whirl  or  eddy  of  drong  wind.  He  fupports 
his  opinion  by  the  accounts  of  fhowers  of  this  nature  given 
by  the  celebrated  Klaproth  in  his  Journal  of  Chemidry. — 

The  Doctor  concludes  by  remarking,  that  thefe  tubercles 
contain  a  farinaceous  fubdance  equal  in  goodnefs  to  that  of 
potatoes,  and  recommends  an  at  tendon  to  the  ficaria  for  this 
purpofe. 


Univerfal  Language , 

THE  Celtic  academy,  in  a  fitting  of  lad  April,  made  Univerfal  laij* 
proof  of  a  new  difeovery  by  one  of  its  members;  which  gives  8ua£e" 
the  power  of  correfponding,  and  difeourfmg,  with  men, 
whofe  language  is  unknown,  with  expedition,  without  pre. 
vious  dudy,  any  expence,  the  lead  trouble,  or  the  fmailed 
labour  of  the  mind.  The  proof  made  at  that  fitting  by 
twenty-five  academicians,  on  the  languages  of  Europe,  ascer¬ 
tained,  that  by  the  aid  of  this  invention,  a  man  may  travel 
any  where  without  an  interpreter,  demand  what  he  wants, 
difeourfe  on  whatever  fubjefts  can  intered  any  fort  of  travellers, 
and  even  exprefs  metaphyfical  thoughts.  It  is  intended  to 
make  this  difeovery  public  at  the  return  of  the  Emperor. 
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The  abovfc  account  has  appeared  in  feveral  publications  of 
credit,  but  it  is  probable  the  account  is  exaggerated  in  feveral 
rcTpects, 


cnce 


Turkifk  Edict  in  Favour  of  Science. 

Turki/h  edi£t  iu  THE  Grand  Seignor  has  conftiluted  Prince  Moroufi,  by 
favour  of  fei-  a  diploma,  written  with  his  own  hand,  director  general  of  the 
hofpitals  of  his  empire*  and  infpector  of  the  fchools  of  medi¬ 
cine,  mathematics,  and  belie. s  lettres,  which  his  highnefs  is  en¬ 
gaged  in  founding  with  all  poffible  difpatch*  This  diploma  is 
remarkable  for  the  great  prailes  of  the  fciences  made  in  it  by 
the  Grand  Seignor  f  as  they  hitherto  have  been  in  no  great 
favour  with  the  Mahometans.  In  rendering  jufiice  to  the 
fki  11  of  the  Chriftian  phyficians,  who  have  ftudied  at  the  uni- 
verfities  of  Halle,  of  Padua,  and  of  Montpelier,  the  Grand 
Seignour  remarks  with  much  truth,  that  thefe  phyficians,  when 
brought  into  foreign  countries,  often  commit  great  errors  on 
account  of  the  difference  of  the  temperature  of  the  climates ; 
from  w  hence  he  concludes  that,  in  order  to  pra&ife  medicine 
well,  it  is  necefTary  to  fiudy  in  the  country  where  the  profef- 
fion  is  to  be  exercifed. 


Ctoptic  manu- 
1'cript. 


Coptic  Manufcripts. 

THE  celebrated  Danifh  antiquarian,  M.  Zoega,  is  daily 
occupied  at  Rome  in  completing  his  catalogue  of  Cophtic 
manufcripts  in  the  Borghefe  mufeum.  He  intends  afterward* 
to  publifli  a  newr  topography  of  ancient  Rome.  It  is  probable 
this  work  will  be  printed  in  Germany,  becaufe  it  will  require 
numerous  engravings,  which  no  Italian  bookfeller  would 
choofe  to  go  to  the  expence  of.  It  is,  however,  not  believed 
that  M.  Zoega  will  occupy  the  profefTor’s  chair,  which  has 
been  granted  him  at  the  Univerfity  of  Kiel,  as  he  is  too 
much  accufiomed  to  the  fine  climate  of  Italy  to  leave  it  wil¬ 
lingly.  4* 
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FEBRUAR  Y,  1806. 

ARTICLE  I. 

On  the  Caufe  of  Fairy  Rings .  In  a  Letter  from 
Mr .  Flouian-Jolly. 

To  Mr.  NICHOLSON. 


SIR, 


Jljfcmbly-honfe ,  Laytonjione,  Fjfcx, 
January  13. 


Seeing  by  the  letter  of  Mr.  Gough  inferted  in  the  laft  The  phenome* 
Number  of  your  Journal,  that  the  caufe  of  fairy-rings  is  not g8°^air^* 
yet  agreed  upon  among  naturalifis,  I  beg  leave  to  fubmit  to 
their  confideration  a  few  fadts  which  I  had  occafion  to  re* 
mark  fome  years  ago,  during  a  lummer  relidence  in  Hamp- 
fhjre. 

The  park  of  Broadlands,  Lord  Palmerflon’s  feat,  near  Rum- produced  in 
fey,  was  divided  into  three  principal  inclofures,  formed  by 
hurdles  only.  One  of  thefe  had  been  lately  mowed  ;  there  of  Broadlands 
were  cattle  grazing  in  the  next ;  and  the  other,  which  had  Parkriand  110,16 
afforded  winter  and  lpring  fodder  to  fome  horfes  kept  at  graft, 
was  then  left  to  grow  for  an  autumn  crop.  This  lad  exhibited 
an  immenfe  number  of  fairy  rings,  fome  perfeftly  circular, 
fome  forming  irregular  curves  and  others  nothing  but  fmall 
Vol.  XIII.—Fedruar y,  1805,  I  round 
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Another  field 
abounding  with 
'  them. 


They  were  not 
produced  by 
eledricity. 


put  by  the  ex- 
arement  of  the 
horfes. 


Argument  from 
the  appearances 
in  hot-bedsj 


round  patches :  In  all  of  thefe  the  grafs  grew  more  luxuriant 
and  of  a  deeper  hue:  No  other  fungus  was  to  be  found  in 
any  of  them  but  the  efculent  mufhroom.  In  the  part  fately 
mowed,  and  in  that  where  the  cattle  were  grazing,  there  was 
not  the  leafi  appearance  of  fairy-rings. 

In  the  courfe  of  fubfequent  perambulations,  I  obferved  in 
a  grafs  field  fitualed  on  the  top  of  the  firft  high  ground  upon 
the  road  from  Rumfey  to  Salifbury,  appearances  nearly  fimilar 
to  thofe  exhibited  in  the  growing  grafs  of  the  park.  There 
had  been  all  fummer,  and  there  were  dill  horfes  grazing  in 
this  field  :  The  fairy-rings  wqre  numerous,  but  the  grals  in  the 
rixgs  and  patches,  infiead  of  being  more  luxuriant,,  was  com¬ 
pletely  dry  and  blafied,  and  there  grew  two  or  three  different 
fungi,  all  of  them  of  thofe  forts  which  are  reckoned  noxious. 

That  the  fairy-rings  at  Broadlands  were  not  the  efiedt  of 
electricity,  appears  to  me  beyond  all  doubt,  fmce  one  part 
only  of  the  park  exhibited  them,  while  the  reft  of  the  conti¬ 
guous  grounds,'  divided  from  that  part  by  nothing  more  than 
a  row  of  hurdles,  did  not  fliew  any  fuch  appearance :  other- 
wile  it  mufl  be  contended,  that  the  electrical  phenomena  might 
take  place  on  one  fide  of  the  hurdles  and  never  on  the  other, 

■  ‘  "T  *  »  _  ■ 

a  prediledtion  truly  fingular,  and,  I  fhould  think,  difficult  to 
be  accounted  for. 

Another  fadt  which  I  have  repeatedly  obferved  fince  that 
time,  has  led  me  to  fufpect  that  the  fairy-rings,  their  different 
appearances,  and  the  various  fpecies  of  fungi  found  in  them, 
might  be  produced  by  no.  more  uncommon  caufe  than  the  ex- 
crements  of  the  horfes. 

The  hot-beds  made  of  hor  (e-dung,  which  I  have  had  feveral 
times  in  my  garden,  have  generally  produced  in  fucceffion  the 
fame  fungi  which  are  to  be  found  in  the  different  fiates  of  the 
fairy-rings.  Whilft  the  beds  are  yet  new,  the  fungi  are  of 
the  fame  noxious  fpecies  as  I  faw  in  the  dry  blafied  fairy-rings, 
but  when  they  grow  cooler  and  more  matured,  efculent  mufii- 
rooms  begin  to  grow  naturally,  and  although  no  fpawn  wra? 
ever  put  in  the  bed. 

I  have  alio  remarked,  that  horle-dung  produced  in  fome 
feafons  an  immenfe  quantity  of  mufhrooms,  and  hardly  any  in 
others:  This  might  perhaps  be  attributed  to  the  different 
quality  of  the  hay  on  which  the  horfes  had  fed  ;  and  this  might 
explain  why  fairy-rings  are  to  be  found  in  fome  pafiures  rather  ' 
than  in  others. 


That 
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That  fairy-rings  fliould  be  produced  by  the  excrements  of  Experiment 
bodes,  may  be  illuftrated  by  a  very  Ample  faft,  which  it  is  in  ujftrate^the  d** 
the  power  of  every  perfon  to  obferve.  If  you  let  fall  fome  dubious, 
oil  upon  a  marble  flab,  or  fome  other  liquid  upon  fome  fub- 
ftance  that  will  imbibe  it,  you  will  fee  it  gradually  fpread 
round  in  a  more  or  lefs  regular  form  ;  fometimes  afluming  the 
appearance  of  a  patch,  and  frequently  continuing  to  flow  from 
the  center  to  the  circumference,  where  it  accumulates  in  a 
much  greater  proportion  than  in  the  inner  part  of  the  circle, 
taking  thus  the  form  of  a  ring. 

This  accumulation  of  the  fluid  at  the  circumference  may  be 
eafily  explained.  As  the  fluid  expands,  the  preflure  from  the 
center  becomes  gradually  lefs,  till  at  lafl  there  is  no  fufficient 
force  to  overcome  the  reflflance  oppofed  by  the  dry  parts  of 
the  folid  fubflance  which  has  imbibed  it :  yet,  in  confequence 
of  the  firft  impulfe,  the  fluid  will  continue  to  flow  from  the 
center  through  the  fmall  channels  already  opened,  and  will 
thus  accumulate  in  greater  quantities  at  the  boundaries  where 
its  expanfive  motion  is  flopped. 

The  excrements  of  horles,  diluted  by  the  rains  and  imbibed  Applicant, 
in  the  foil,  muft  have  an  effect  flmilar  to  that  juft  defcribed. 

This  effect  muft,  befides,  greatly  depend  upon  the  nature 
of  the  foil  and  the  facility  with  which  it  is  pervaded  hy 
the  fluid  ;  hence  the  constant  appearance  of  fairy-rings  in 
fome  pafture-grounds,  while  none  are  ever  to  be  found  in 
others. 

Should  you,  Sir,  confider  thefe  remarks,  and  the  deduc¬ 
tions  which  they  have  fuggefted  to  me,  as  likely  to  throw 
tome  light  upon  the  caufe  of  fairy-rings,  you  are  welcome  to 
make  any  ufe  of  them  you  may  think  proper. 

I  am,  Sir, 

Your  obedient  humble  fervant, 

J.  FLOR IAN-JOLLY. 
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Experiments  on  the  Magnetifm  of  fender  Iron  Wires* 

* 

By  John  Goug h  ,  Jfj. 

t 

To  Mr.  NICHOLSON. 

SIR,  Middtejhan,  January  9,  ISOC. 

The  general  phenomena  of  magnetifm  have  given  rife  to  a 
maxim  which  fhall  he  here  ftaled  in  the  words  of  a  judicioua 
writer  on  the  fubjeft.  The  magnetifm  acquired  by  being 
placed  within  the  influence  or  the  fphere  of  activity  of  a 
magnet  in  foft  iron,  lath  only  while  the  iron  continues  in  that 
fitualion  ;  and  when  removed  from  the  vicinity  of  the  magnet, 
its  magnetilm  vaniflies  immediately  ;  but  witli  hard  iron,  and 
specially  with  fteel,  the  cafe  is  quite  different ;  for  the  harder 
the  iron  or  ffeel  is,  the  more  permanent  is  the  magnetifm, 
which  it  acquires  from  the  influence  of  a  magnet.”  Cavallo  on 
Magnetifm,  London,  1787,  p.  30. 

This  propofition  is  of  great  utility  in  the  fcience,  for  it  explains 
a  variety  of  relations  betwixt  the  magnet  and  ferruginous  bodies, 
but  i  have  obferved  one  phenomenon  that  appears  inexplica¬ 
ble  on  the  principle,  and  confequently  may  be  faid  to  offer 
one  exception  to  the  general  propofition.  As  my  experiments 
on  the  fubjeft  are  very  eafy,  it  feems  advifeable  to  deliver 
the  leading  circumffances  in  the  form  of  fo  many  precepts 
becaufe  this  method  will  afliff  any  one  defirous  of  purfuing 
the  enquiry,  to  repeat  (hem  with  cafe. 

*  Experiment  1.  Apply  either  pole  of  a  ffrong  magnet  to  one 
end  of  a  fhort  horizontal  bar  of  clean  foft  iron,  and  a  particle 
of  iron  equally  loft  to  the  other  end.  This  particle  will 
remain  fulpended  at  the  extremity  of  the  bar  until  the  magnet 
is  withdrawn  ;  but  the  removal  of  this  pow'er  will  diffblve  the 
connection  lublifting  betwixt  the  two  pieces  of  iron,  and  the 
particle  will  drop  otf  immediately. 

Exp.  ! 2 .  The  preceding  experiment  confirms  the  maxiin 
ftaled  above,  when  conducted  according  to  the  foregoing 
diredlions  ;  but  let  it  be  repeated  with  the  following  alteration, 
and  it  will  contradict  the  general  propofition.  In  place  of  the 
particle  of  foft  iron,  lubffitute  a  piece  of  iron  wire  of  number 
32  in  the  wire  drawers  fcale,  the  weight  of  which  may 
amount  to  two  or  three  grains.  The  removal  of  the  magnet 

will 
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Wires  oflovr 


will  not  break  the  connection  formed  by  its  prefence  between 
the  bar  of  foft  iron  and  the  wire;  for  the  latter  will  remain 
attached  to  the  end  of  the  former,  by  the  extremity  which 
was  firft  brought  into  contact  with  the  iron  ;  if  the  piece  o.t 
wire  be  removed  from  the  end  of  the  bar,  the  magnetic 
connection  may  be  revived  by  replacing  it  immediately.  The 
fame  thing  will  happen  if  the  wire  be  expeditioufly  transferred 
from  the  firft  bar  to  another  rod  of  foft  iron  ;  but  it  loies  its 
magnetifra  in  the  ipace  of  two  or  three  feconds  when  kept 
at  a  dittance  from  all  ferruginous  bodies  which  are  capable  of 
attracting  k,  and  of  being  attracted  by  it.  Thefe  faCts  prove 
wire  of  number  32  to  be  a  magnet,  the  virtue  of  which  is 
conditional,  becaufe  its  permanency  depends  on  the  prefence 
of  foft  iron,  and  perhaps  on  no  other  circum fiance  ;  for  the 
experiment  may  be  repeated  with  fuccefs  upon  rufty  wire  of 
the  fame  fize,  or  on  pieces  which  have  been  made  red  hot  in 
the  flame  of  a  candle,  or  furrounded  by  land  in  a  crucible, 
in  which  fituation  they  will  cool  much  more  gradually  than 
when  drawn  fingly  through  a  flame. 

Exp.  3.  This  capacity  of  iron  wire  to  preferve  the  mag.-  not  t  m 
nctifm  imparted  to  it,  as  long  as  it  remains  in  contact  with  a .  ditional magnet, 
bar  of  the  fame  metal,  is  a  property  confined  to  certain  flzes.; 
for  let  the  firft  experiment  be  repeated  with  a  fmall  piece  of 
numbers  J8  or  17,  not  equal  to  half  a  grain  in  weight,  and 
juft  as  it  comes  from  the  hand  of  the  workman,  this  piece  will 
perform  the  part  of  a  particle  of  foft  hammered  iron,  that  is 
it  will  drop  from  the  end  of  the  bar,  to  which  it  has  been 
attached  by  the  application  of  a  magnet,  to  the  oppofite 
extremity,  as  fbon  ^s  the  magnetic  influen.ee  ce.afes  to  aCl 
upon  it:  confequently  the. mere  operation  of  drawing  foft 
iron  into  wire,  by  forcing  it  through  a  conical  hole  too  narrovy 
for  its  prefent  diamefer,  will  not  convert  jtinto  a  conditional 
magnet. 

Amongft  other  experiments  relating  to  the  fnbje$,  I  took  The  loweft  fize 
the  trouble  to  examine  the  quality  of  every  ftze  from  32  to  21,  ditional  magne- 
both  inclufive;  the  1  1  fmalleft  wires,  the  extreams  of  which  tifm  afeertained. 
were  32  and  22,  were  all  conditional  magnets;  that  is,  they 
all  adhered  to  the  bar  of  foft  iron,  to  which  they  had  beer* 
previoufly  attached,  after  the  removal  of  the  magnet, 
dumber  23  fupported  feven  grains  of  lead  including  its  ovyq 
weight,  without  the  afliftance  of  the  magnet;  No.  2f,  6-f 
Aearjy ;  No.  32j  5  No.  22,  no  more  than  twq  grains. 

As* 
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Rrmirks  on 
Exp.  3d. 


Conje&ures  re¬ 
lative  to  the 

caufe. 


As  for  number  21,  it  poffefied  the  fimple  properties  of  foft 
iron  :  for  the  fhorteft  cylinder  which  could  be  taken  from  a 
rod  of  this  fize  by  means  of  a  cutting  file,  dropped  from  the 
end  of  the  horizontal  bar  as  foon  as  the  magnet  was  with- 
drawn. 

It  is  difficult  to  fay,  which  of  the  1 1  wires  mentioned 
above,  had  the  magnetic  virtue  in  the  mod  perfection,  be- 
caufe  each  piece  differed  in  diameter  from  the  reft ;  betides 
which,  it  is  very  well  known,  that  a  mafs  of  iron,  of  a 
weight  and  figure  determinable  by  experiment  only,  is  at¬ 
tracted  by  any  particular  magnet,  more  powerfully  than  any 
other  mafs  of  the  fame  metal.  But  the  preceding  trials  have 
difeovered  one  circumftance  apparently  of  fome  importance, 
for  they  ftiew  that  wire  is  converted  into  a  conditional  magnet 
by  its  paffage  through  the  22  wordle,  or  wire  drawers  in- 
firument;  and  that  the  23d  operation  brings  this  quality  in 
it  to  perfection  as  far  as  we  can  judge  from  experiment. 

I  here  only  fpeak  of  wire  drawn  in  Kendal,  for  I  have  been 
told,  that  the  fame  article  manufactured  in  fome  parts  of 
Yorkfhire,  has  a  much  greater  propenfity  to  become  magneti- 
cal.  This  information  was  communicated  to  me  by  Mr. 
Morrice,  a  very  intelligent  fuperintendant  of  a  manufacture 
of  cards  in  this  town  ;  who  moreover  obferved,  that  wire  of 
this  description  acquires  a  degree  of  magnetifm  under  the 
(hears,  which  induced  him,  when  employed  in  working  it, 
to  (ubftitute  a  brafs  gauge  for  the  common  inftrument  made 
of  iron. 

The  magnetic  property  which  commences  with  number  22, 
feems  to  be  common  to  all  the  finer  fizes,  for  I  found  it  in 
the  fmalleft  wire  I  could  procure,  and  which  apparently  did 
not  exceed  a  firong  human  hair  in  thicknefs. 

The  foregoing  experiments,  befides  proving  that  (lender 
wires  acquire  a  magnetifm  which  is  permanent  as  long  as 
they  remain  in  contact  with  iron,  alfo  affords  an  exception  to 
a  fecond  general  maxim  of  the  fcience,  which  afferts,  that  the 
permanency  of  communicated  magnetifm  depends  on  the 
hardnefs  of  the  ferruginous  body  that  receives  it.  This  does 
not  appear  to  be  the  cafe  in  experiment  2,  in  which  wire  of 
No.  32  did  not  lofe  the  faculty  of  being  convertible  into  a 
conditional  magnet  after  undergoing  a  red  heat,  a  procefs 
that  is  well  known  to  render  wire  very  foft.  I  even  repeated 
the  experiment  with  the  fame  refult  ou  aU  fizes  betwixt  22 

and 
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and  S3,  except  26;  pieces  of  each  fort  were  heated  both  in 
the  flame  of  a  candle,  and  in  fand ;  all  of  which  retained 
the  faculty  under  confi deration  after  being  treated  in  both 
ways.  In  reality,  wires  that  had  been  thus  foftened,  teemed 
to  be  in  the  fame  condition  with  fmall  nails  of  cad  iron,  con- 
fidered  as  retainers  of  magnetifm,  though  the  latter  are  of  a 
much  harder  quality  ;  for  a  nail  of  the  fort  called  fparrbw- 
bills  by  fhoe-makers  exhibited  the  appearances  defcribed  in 
the  fecond  experiment,  after  being  filed  down  to  the  thicknefs 
of  a  fmall  wire. 

If  then  that  kind  of  magnetifm  which  I  have  ventured  to 
call  conditional  do  not  depend  on  comparative  hardnefs*  to 
what  caufe  is  the  phenomenon  to  be  defcribed  ?  little  can  be 
offered  on  my  part,  befides  probable  conjecture,  in  anfvver 
to  this  queliion.  The  temperature  of  wire  is  coniiderably 
raifed  during  its  paffage  through  the  wordle  *  and  may  not  we 
imagine  with  fome  fliew  of  reafon,  that  this  encreafe  of  tem¬ 
perature,  joined  to  the  fubfequent  contact  of  cold  air,  pro¬ 
duces  a  new  arrangement  of  the  molecules  conflituting  the 
wire  which  enables  it  to  retain  a  portion  of  magnetifm  as  long 
as  it  remains  in  contact  with  a  ferruginous  body  ?  if  this 
fuppofition  be  true,  experiment  proves  the  new  arrangement 
to  take  place  in  the  22  wordle ;  when  the  ilendernefs  of  the 
wire  will  occafion  it  to  cool  fuddenly  after  paffing  through  the 
inftrument.  The  reality  of  fuch  changes  in  the  texture  of 
bodies  which  are  not  in  a  date  of  fufion,  is  admitted  at 
prefent  by  experimental  philofophers.  I  may  alfo  quote  in 
favour  of  this  hypothecs  fome  valuable  obfervations  made  by 
Gregory  Watt,  Efq,  on  the  various  degrees  of  magnetifm 
exhibited  by  the  fame  bazaltic  ftone  under  different  forms  of 
cryffallization  ;  which  obfervations  may  be  feen  in  .  youx 
Journal  for  February,  T805. 

Any  attempt  to  explain  the  permanent  magnetifm  of  fmall 
wires  during  their  connexion  with  foft  iron*  and  the  lofs  of 
this  property  which  enlues  when  the  connection  is  broken, 
appears  to  be  fuperfluous,  becaufe  the  fad  is  evidently 
analogous  to  the  well  known  method  of  adding  flrength  to  a 
magnet  by  a  gradual  encreafe  of  its  load  ;  for  this  operation, 
when  judicioufly  conducted,  gives  a  magnetic  charge  to  a 
bar  of  fleel  already  touched,  which  it  cannot  retain  after  the 
weight  is  removed, 

I  remain,  &c. 

JOHN  GOUGH. 

F,  6'.  I  neg- 
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P.  S.  I  negle<5led  to  mention  the  following  circumftance  in 
the  body  of  the  letter.  The  drawing  inftrument,  or  wordle, 
is  made  of  ft  eel ;  and  is  it  not  probable  that  this  tool,  poffef- 
iing  a  (light  degree  of  magnetifm  given  to  it  by  fri&ion  or 
other  wife,  affifts  in  producing  the  neceffary  arrangement,  by 
acting  upon  heated  and  (lender  wires,  while  their  molecules 
at-e  in  a  violent  motion  from  the  prefTure  of  the  inftrument  it- 
felf  ?  Th  is  fuppofition  has  tome  claim  to  plaulibility  ;  becaule 
a  weak  magnet  will  impart  a  portion  of  the  fame  virtue  to  a 
bar  of  tempered  fteel,  the  particles  of  which  are  in  a  (late  of 
vibration  ;  for  a  rod  of  this  metal  will  acquire  a  degree  of  po¬ 
larity,  provided  it  be  (truck  on  the  end  with  a  hammer  when 
its  axis  lies  parallel  to  the  dipping-needle. 


The  magnetic 
needle  is  af¬ 
fected  at  fea 
by  the  pofition 
of  the  /hip’s 
head  : 


fcarcely  from 
the  iron  on 
<ieck. 


III. 

Concerning  the  Differences  in  the  magnetic  Needle,  on  Board 
the  I  hi- eft  i gator ,  arifing  from  an  Alteration  in  t  he  Direction  of 
the  Ship’s  IJ ea d.  By  Matthew  Fun  deks,  Efq.  Com¬ 
mander  of  his  Mnjefty’s  Ship  Invejligator.  From  the  Fhilofu - 
phical  Tranfaftions,  l£0a. 

W HILST  furveying  along  the  fouth  coaft  of  New  Holland, 
in  1801  and  1802,  I  oblerved  a  conliderable  difference  in  the 
direction  of  the  magnetic  needle,  when  there  was  no  other 
apparent  caufe  for  it  than  that  of  the  (hip’s  head  being  in  3 
different  direction.  This  occafioned  much  perplexity  inlaying 
down  the  bearings,  and  in  allowing  a  proper  variation  upon 
them,  and  put  me  under  the  necelfrty  of  endeavouring  to  find 
out  fome  method  of  correcting  or  allowing  for  thefe  diffe¬ 
rences;  for  unlefs  this  could  be  done,  many  errors  mult  una¬ 
voidably  get  admiffion  into  the  chart.  I  firft  removed  two 
guns  into  the  hold,  which  had  flood  near  the  compaffes,  and 
afterwards  fixed  the  furveying  compafs  exadtly  a-midfhips 
upon  the  binnacle,  for  at  firft  it  was  occafionally  fliifted  to  the 
weather  fide  a-s  the  ftiip  went  about ;  but  neither  of  thefe  two 
arrangements  produced  any  material  effect  in  remedying  the 
difagreements. 

The  following  lable  contains  the  obfervations  for  the  varia¬ 
tion  of  the  compafs  in  which  the  differences  are  moft  remark- 

♦ 

able,  and  from  which  I  (ball  beg  to  point  out  fuch  inferences 
as  I  think  may  be  drawn  from  them. 

TABLE, 


TABLE ,  Viewing  the  Errors  produced  in  the  Magnetic  Compafs  by  the  proper  Magnctifm  of  the  Ship . 
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Rote.  All  the  compafles  made  ufe  of  on  hoard  the  Invefiigalor  were  ol  Walker’s  conflru&ion,  one  excepted,  which  was 
made  hy  Adams,  and  uied  only  on  July  22,  1801. 
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It  is  apparent  that  fome  of  the  obferved  variations  in  the  The  errors  were 

above  table  are  4°  lefs  and  others  4°  greater  than  the  truth  ;  about  4  , 

and  it  maybe  remarked,  that  when  this  error  is  well  ward,  north  end  of  the 

the  blip’s  head  was  eaff,  or  nearly  fo,  and  when  it  was  eaft-  ne^le  deviated 
1  ,  J  as  it  repelled  by 

ward  the  head  was  in  the  oppofite  direction.  When  the  the  thio’s  head, 

obtervations  agree  neareft  with  what  was  taken  on  tliore,  or  &c* 

with  what  may  be  deemed  the  true  variations  the  blip’s  head 

was  nearly  north  or  fouth  ;  and  a  minute  inlpection  of  the 

table  will  favour  the  opinion,  that  the  excefs  or  diminution  of 

the  variation  was  generally  in  proportion  as  the  blip’s  head 

inclined  on  either  fide  from  the  magnetic  meridian. 

After  I  had  well  afcertained  the  certainty  of  a  difference  in 
the  compatTes,  arifing  from  an  alteration  in  the  point  beered, 

X  judged  it  neceffary,  when  I  wanted  a  fet  of  bearings  from  a 
point  where  we  tacked  the  fliip,  to  take  one  fetjuft  before  and 
another  immediately  after  that  operation  :  fome  fpecimens  of 
thefe  here  follow. 


1802. 

April  13th, 
1  lh32'  AM 


I 


Le  Geographe 
Rocks  - 
E  point 
n  point 


Head  ESE.  Head  SW  b.  W.  Other  obferva- 

tions. 

N  55°  to  7 1  Q  E 

N  4  W  after  tacking  N  9°  W 
S  32  E  -  S  40  E. 


* 


Head  SE  b.  E.  Head  W. 


April  I  4th, 
9h  29'  AM 


r  n  point  rocky, 

inner  part  N  39°  E. 

- pro- 

„  jecting  part  N  67  E 


after  tacking  N  30°  E 
N  59  E 


Eurtheff  vifible 
extreme  from 

deck  -  S  51  E  -  S  55  E. 

Head  ENE.  Head  SW  b.  S. 


April  15th,  rn,  theweffern 

part  -  N  15°  W.  after  tacking N  21°  W 
llMO'AM*  A  peaked  hum¬ 
mock  -  N 19  E  •  N  15  E 

—  Furtheft  extreme 

from  deck  S  53  E  -  S  Cl  E 


—  Centre  ofa  naked 

landy  patch  -  E  -  E  5  N» 

Variation  per  amplitude  April 
15,  AM,  taken  with  the  lur- 
veyiug  compafs 

April 


1 


4°  8'  E,  blip’s  head  being  $* 
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Head  E.  Head  SW  b.  S. 

April  15 ill,  l  The  peaked 

hummock  N  12®  W.  after  tacking  N  1S°  W 
5h  Pi\f  >  Former  ex- 

I  treme,  a  , 

J  projection  S  59  E  -  S  6V  E 

—  Naked  Tandy 
patch,  did- 

tant3i  -  N  33  E  -  N  31  E. 


Limits  of  errer 
in  observing 
beatings  on 
ihip-kojid. 


They  may 
amount  to  two 
ex  even  three 
degrees. 


Refnlts  fimilar 
to  thofe  fird 
dated. 


from  fome  little  change  of  place  after  tacking  the  fhip,  and 
from  the  part  whole  bearing  was  fet  not  being  perhaps  the 
individual  fpot  in  both  in  fiances,  the  difference  between  the 
feparate  bearings  in  any  fet  will  not  be  always  the  fame:  to 
thefe  caufes  for  error  alfo  may  be  added  inacurracies  in  taking 
the  angles  ariling  from  the  motion  of  the  fliip  and  compafs, 
from  the  view  of  the  object  being  obllructed  by  the  rigging, 
malts,  or  (hip's  upper  works,  and  from  too  much  hade  to  get 
the  bearings  before  the  (hip’s  place  was  materially  altered. 
Even  in  the  Table  of  azimuths  and  amplitudes  greater  accuracy 
than  one  degree  mud  not  be  looked  for;  and  in  diip-bearings 
two  or  even  three  degrees  is  not,  I  believe,  too  great  an 
allowance  tor  error,  unlefs  in  very  favourable  circumdances. 

Without  attending  to  (mall  differences,  it  is  evident  that  the 
bearings  correfpond  with  the  obfervation  in  requiring  a  lefs 
ead  variation  to  be  applied  when  the  (hip's  head  was  eaderly, 
a-nd  a  greater  when  it  was  to  the  wedward,  in  order  to  get  at 
the  true  direction  of  the  object  *.  When  examining  the  north 

and 


* 

*  As  a  fpecimen  of  the  plan  I  followed  in  protrn61ing  fuch  beatv 
ings  as  the  above,  take  the  fet  of  April  15,  A  M,  when  the  true 
variation  appears  to  have  been  4°  £.  On  the  fir  it  bearing  the  (hip's 
bead  was  fix  points  on  one  fide  of  the  meridian,  and  on  the  fecond 
it  was  three  points  on  the  other  fide,  the  mean  is  one  point  and  an 
half  on  the  cad  frde  ;  now  for  this  one  point  and  an  half  I  allow 
1°  of  error,  which,  as  it  is  on  the  eaft  fide  of  the  meridian,  and 
the  variation  is  eaderly,  mud  be- fubti  afled  :  the  variation  then  to 
be  allowed  upon  the  mean  between  the  bearings  before  and  after 
jacking  will  be  3°  E ,  from  which  the  true  bearings  will  ltand  as 
follows ;  .  # 


April 
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and  eaft  coafts  of  New  Holland,  I  always  endeavoured  to  take 
the  angles  on  fliore  with  a  Troughton's  portable  theodolite, 
and  to  obferve  for  the  variation  in  the  fame  places,  that  all  the 
errors  might  be  done  away  or  corrected  ;  and  as  I  was  fre¬ 
quently  fortunate  enough  to  carry  on  my  furveys  in  this  manner 
for  weeks  together,  inftances  that  might  corroborate  or  contra¬ 
dict  the  preceding  remarks  are  neither  very  numerous  or  pointed; 
the  following  are  the  mott  remarkable  : 


April  15th,  AM?  IT  weftern  part  -  -  N  15®  E 

llh  50' a  A  peaked  hummock  -  -  N  20  E 

- —  Furtheft  extreme  from  deck  -  S  54  E 

—  Centre  of  a  naked  Tandy  patch  -  E  Of  S. 

In  the  fame  manner  upon  Tingle  Tets  of  bearings  I  was  obliged  to 
allow  a  variation  different  from  what  I  fuppofed  the  true  to  be,  unlefs 
the  Tit  ip’s  head  was  nearly  north  or  fouth  :  but,  that  I  might  pro¬ 
ceed  as  little  upon  conjeCture  as  pofiible,  I  always  endeavoured  to 
get  obfervations  for  the  variation  when  the  Ihip’s  head  was  in  the 
Tame  direction  as  when  I  had  taken  or  wifhed  to  take  a  particular 
fet  ot  bearings,  and  I  then  allowed  that  variation  exactly,  what¬ 
ever  it  was.  The  perplexity  arifing  from  difagreements  in  bearings 
was  by  thefe  means  much  alleviated,  and  happy  agreements  were 
frequently  produced,  when,  without  Tuch  corrections,  there  was 
nothing  but  difcord. 
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In  the  latter  of  thefe  obfervations,  the  differences  arifing 

from  a  change  in  the  direction  of  the  fhip’s  head  is  let's  conti- 

derable  than  in  the  higher  latitudes ;  indeed,  on  approaching 

the  line  of  no  variation  upon  the  foulh  coaft,  the  differences  in 

the  variation  were  fmaiier  than  before  and  afterwards  j  but 

that  thefe  differences  fliall  be  greater  in  a  large  variation  and 

fmall  er  in  a  lefs,  both  places  being  equally  diuant  from  the 

magnetic  pole,  I  will  not  venture  to  atfert.  The  inferences  General  infe- 

that  I  think  may  be  fafely  drawn  from  the  above  obfervations  ^ompafa  was^*1' 

are  as  follows:  Iff.  That  there  was  a  difference  in  the  direction  found  to  deviate 

of  the  magnetic  needle  on  board  the  Iaveftigator  when  the  a^co^1.m,gl?r  as, 

fhip  s  head  pointed  to  the  eaft,  and  when  it  was  direded  weft-  waseafterly  or 

ward.  2d.  That  this  difference  was  eafterly  when  the  (hip’s  wefter|y  ;  the 
I,  -ii  .  ,  n  ,  .  .  north  end  being 

head  was  pointed  to  the  wreft,  and  wefterly  when  it  was  eaft.  farther  from  the 

3d.  That  when  the  fhip’s  head  was  north  or  fouth  the  needle  ^'P’s  head  than 

took  the  fame  diredion  or  nearly  fo  that  it  would  on  fhore;  and  deviation  was " 

fhevved  a  variation  from  the  true  meridian,  which  was  nearly  proportional  to 

the  medium  between  what  it  (bowed  when  eaft  and  when  weft. 

4th.  That  the  error  in  variation  was  nearly  proportionate  to  the  N.  or  S. 

the  number  of  points  which  the  fhip’s  head  was  from  the  north 

©r  fouth.  Conftant  employment  upon  practice  has  not  allowed 

.me  to  become  much  acquainted  with  theories,  but  the  little 

information  I  have  upon  the  fubjed  of  magnetifm  has  led  me 

to  form  fome  notion  concerning  the  caufe  of  thefe  differences, 

and  although  moft  probably  vague  and  uitfcientific,  I  truft  for 

the  candour  of  the  learned  in  lubmitting  it,  as  well  as  the 

inferences  above  drawn,  to  their  judgment, 

1  ft.  I  fuppofe  the  attradive  power  of  the  different  bodies  in  Theory  prc- 

a  (hip,  w'bich  are  capable  of  affecting  the  compafs,  to  be  col- 

leded  into  fomething  like  a  focal  point  or  center  of  gravity,  the  (hip  a&s 

and  that  this  point  is  nearly  in  the  center  of  the  fhip  where  the  ljke  one  magnet, 

(hot  are  depofited,  for  here  the  greateft  quantity  of  iron  iscol- 

leded  together. 

2d.  I  fuppofe  this  point  to  be  endued  with  the  fame  having  a  difFe- 
kind  of  attradion  a«  the  pole  of  the  hemifphere  w'here  ^Cl1^  Polar,fT dC~ 
the  tliip  is;  consequently,  in  New  Holland  the  fouth  end  (hip  is  near  the 
of  the  needle  would  be  at  traded  by  it  and  the  no/lh  end  or  fole, 

J  the  terre (trial 

repelled.  magnetifna. 

3d.  That  the  attradive  power  of  this  point  is  fufficiently 
ft:ong  in  a  fhip  of  war  to  interfere  with  (he  adion  of  the 
3  magnetic 
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magnetic  poles  upon  a  compafs  placed  upon  or  in  the  bin¬ 
nacle. 

It'  thefe  fuppolifions  are  confident  with  the  laws  of  mag- 
netifm,  edablithed  bv  experiments,  1  judge  that  they  will 
account  for  all  the  differences  above  noticed  ;  for  the  interfe¬ 
rence  will  necellarily  be  moft  perceptible  upon  a  compals 
when  the  attractive  point  is  at  right  angles  to  the  magnetic 
meridian,  that  is,  when  the  fliip's  head  is  ead  or  weft,  and  will 
altogether  vanifli  or  become  imperceptible  when  the  attraflive 
point  and  meridian  coincide,  or  when  the  diip’s  head  is  north 
Inferences  from  or  (outh.  That  the  power  of  this  point  diould  become  lets  as 
luPPoJl-  the  flnp  increases  her  didance  from  the  magnetic  pole  lias  not 
indeed  entered  into  my  fuppofitions  ;  but  it  may  probably  be 
true,  and  is  indeed  almod  a  necetTary  confequence  of  the 
that  the  sffetfh  fecond  luppofition.  If  the  above  hypothefis,  fo  to  call  it,  be 

fhould  have  a  true  nuift  follow,  that  the  differences  in  the  variation  of  the 
contrary  direc¬ 
tion  in  north  magnetic  needle,  ariting  from  a  change  in  the  (hip's  head, 

latitude.  ought  to  be  directly  contrary  to  thofe  before  recited,  when  the 

fliip  is  on  the  north  fide  of  the  magnetic  equator,  for  the 

north  point  of  the  needle  fhould  then  be  attracted,  and 

the  fciuth  end  repelled.  I  have  no  obfervations  which  are  very 

decilive  upon  this  head,  but  thofe  that  were  taken  on  board 

the  Invedigator  feem  to  befpeak  that  as  it  is  foj  they  are  as 

follow. 
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Thefe  obfervations,  particularly  thofe  of  July  28,  feem  to 
be  decifive  in  fhowing  that  the  variation  is  more  wefterly 
when  taken  upon  the  binnacle  of  a  (hip  wdtofe  head  is  weft- 
ward  in  north  latitude,  than  when  obferved  in  the'center  of 
the  fhip,  which  is  a  ftrong  confirmation  of  the  luppofitions 
before  given  ;  but  the  obfervations  on  the  change  of  the  (hip's 
head  are  too  few  to  be  fatisfattory.  Almoft  every  fea  officer 
can  tell  whether  he  has  obferved  the  variation  of  the  compa(s 
to  be  greater  when  going  down  the  Englilh  Channel  than 
when  coming  up  it:  ami  indeed  it  wrould  be  very  eaiy  for  a 
(hip  lying  in  harbour  to  afcertain  the  point  beyond  controverfy. 
Remarks  and  Should  this  point  be  well  eftabliftied,  I  think  it  would  follow’, 
the^fame^law011  *'rorn  a  high  fouth  latitude  where  the  differences  are  great 
on  one  fide,  they  are  mod  likely  to  decreafe  gradually  to  the 
equator,  and  to  increale  in  the  fame  way  to  a  high  north  lati¬ 
tude,  where  they  are  great  on  the  other  fide;  thus  the  fmaller 
differences  on  the  north  coaft  of  New  Holland  will  be  accounted 
for.  I  fhall  leave  jt  to  the  learned  on  the  fubjeft  of  magnetifm 
to  compare  the  obfervations  here  given  with  thofe  made  by 
others  in  different  parts  of  the  earth,  and  to  form  from  them 
an  hypothefis  that  may  embrace  the  whole  of  the  phenomena  : 
the  opinion  I  have  ventured  to  offer  is  merely  the  vague  con¬ 
jecture  of  one  who  does  not  profefs  to  underftand  the  fubjeCf. 
Inftancefe  of  the  Some  account  of  the  magnetifm  of  Pier  Head,  upon  the  eaft 

Sed  by,niocalCOaft  °f  Ne  w  Holland,  may  not  perhaps  be  thought  an  unap- 
magnetifm.  propriate  conclufion  to  this  Paper.  I  was  induced  to  attend  to 
this  from  the  following  paffage  in  Hawkesworth,  Vol,  III* 
p.  126'.  °  At  fun-rife  I  went  afhore,”  fays  Captain  Cook, 

Pier  Head.  “  and  climbing  a  confiderable  hill,”  Pier  Head,  “  I  took  a 
view  of  the  coaft  and  the  iflands  that  lie  off  it,  with  their 
bearings  having  an  azimuth  compafs  with  me  for  that  purpofe; 
but  I  obferved  that  the  needle  differed  very  confiderably  in 
its  petition,  even  to  thirty  degrees,  in  fome  places  more,  in 
others  lefs;  and  once  f  found  it  differ  from  itfelf  no  lefs 
than  two  points  in  the  diftance  of  fourteen  feet  *.  I  took  up 

fome 

*  In  a  fet  of  angles  taken  near  the  head  of  Arnhem  north  bay* 
on  the  weft  fide  of  the  gulph  of  Carpentaria,  I  found  the  needle 
of  the  theodolite  had  been  drawn  50°  from  its  proper  direction. 
The  (hore  confided  of  grains  of  iron  ore  caked  into  a  ftony  mafs; 
and  a  piece  of  it,  when  applied  to  the  needle,  drew  it  fix  or  eight 

degrees 


Local  deviation 
of  the  compafs 
as  fas  as  50®. 
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fome  of  the  Ioofe  (tones  that  lay  upon  the  ground,  and 
applied  them  to  the  needle,  but  they  produced  no  effedt ; 
and  I  therefore  concluded  that  there  was  iron  ore  in  the  hills, 
of  which  I  had  remarked  other  indications,  both  here  and  in 
the  neighbouring  parts." 

On  landing  at  Pier  Head  I  found  the  ftones  lying  on  the  The  author’s 
furface  to  be  porphyry,  of  a  dark  bluifh  colour;  but  although  ^dat  Pier 
I  underftand  this  fpecies  is  ufually  found  to  poflefs  fome 
magnetic  power,  a  piece  did  not  produce  any  fenfible  effedt 
upon  the  needle  of  the  theodolite  when  applied  to  it.  In  the 
following  obfervations  the  theodolite  always  Pood  about  four 
feet  from  the  ground,  that  being  nearly  the  length  of  its  legs. 

I  fir  ft  took  an  extenfive  fet  of  bearings  from  the  top  of  the 
bill,  amongft  which  were  two  ftations  whence  Pier  Head  had 
been  before  fet.  The  fir fr,  called  Extenfive  Mount,  diftant  34- 
miles,  differed  from  its  back  bearing  4P  35/  to  the  right,  and 
the  fecond,  ifland  a ,  diftant  29§  miles,  differed  4°  4 5'  the  fame 
way.  I  now  moved  the  theodolite  three  yards  to  the  weftward, 
and  the  fame  two  objedts  bore  2°  10'  to  the  right  of  their  back 
bearing  ;  on  moving  it  three  yards  to  the  fouth-eaftward  from 
the  firft  place,  they  differed  2°  to  the  left ;  and  on  moving  the 
theodolite  four  yards  to  the  northward,  the  fame  two  objedts 
bore  1°  10'  to  the  right  of  their  back  bearings.  On  the  fol¬ 
lowing  morning  I  determined  to  try  the  magnetifm  more  par¬ 
ticularly.  Taking  the  thedolite  and  dipping-needle,  I  landed 
upon  the  fhore  of  the  Head,  whence  the  top  of  the  hill  bore 
N  50°  W,  about  one-third  of  a  mile.  The  variation  of  the 

degrees  from  its  diredtion,  hut  it  then  fvvung  back  to  its  error  of 
50°  where  it  was  ftationary.  In  Arnhem  fbuth  bay  a  fmall  piece 
of  iimilar  ftone  drew  the  needle  of  the  theodolite  entirely  round, 
yet  the  bearings  taken  in  this  place  did  not  (how  any  difagreement 
from  the  variation  and  bearings  taken  in  the  neighbouring  places, 
where  the  ftone  did  not  produce  any  fuch  effedt.  In  moft  places 
on  ftrore,  where  I  had  occafion  to  take  angles,  it  was  my  pradtice 
to  try  the  effedt  of  a  piece  of  the  ftone  upon  the  theodolite,  in  order 
to  Jetedt  the  prefence  of  iron  ore,  as  well  as  on  account  of  my 
Purvey.  It  commonly  happened  that  no  effedt  was  apparent,  but 
yet  I  could  not  truft  implicitly  to  the  angles,  (particularly  on  the 
main  land,)  unlefs  obfervations  for  the  variation  were  taken  before 
the  inftrument  was  moved,  or  I  had  a  back  bearing  of  fome  ftaticn 
where  fuch  obfervations  had  been  made. 

K  2 
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differences  in  the  magnetic  needle. 

f 

theodolite  in  this  place  I  obferved  to  be  8°  2'  E,  and  the 
inclination  of  the  fouth  end  of  the  dipping  needle  50°  50',  the 
needle  flood  vertical  when  the  face  of  the  inflrument  was 
S  2°  E.  I  then  took  the  following  bearings :  Extenflve  Mount 
108°  30',  the  fame  exa&Iy  as  by  back  bearing.  Double  Peak 
143°  30';  from  hence  I  rowed  round  the  Head,  and  landed 
on  a  rock,  whence  the  top  of  the  hill  bore  SSW  one-fixth  of 
a  mile;  Extenflve  Mount  bore  110°  14',  the  inclination  of  the 
dipping-needle  50°  29/,  and  the  needle  flood  vertical  when 
the  inflrument  faced  S  3°  E.  Thus  the  difference  wras  in 
the  horizontal,  and  -§°  in  the  vertical  direction  of  the  needle. 
Afcending  the  hill,  I  made  the  following  obfervations  on  the 
top:  Extenflve  Mount  113°  50',  a  ifland  133°  52',  Double 
Peak  148°  32';  the  inclination  of  the  needle  was  53°  20',  and 
is  flood  vertical  at  S  3°  E.  The  differences  here  are  5°  10'  in 
the  horizontal,  and  2°  30'  in  the  vertical  direction,  from  what 
the  needle  flood  at  in  the  firff  morning’s  place.  On  moving 
ten  yards  SSE,  the  bearings  were,  Extenflve  Mount  108°  44', 
Double  Peak  143°  25';  the  inclination  was  52s5  18',  and  the 
needle  was  vertical  when  the  inflrument  faced  S  5°  W.  In  this 
4th  fet  of  obfervations,  the  horizontal  direction  of  the  needle 
is  only  a  few  minutes  different  from  the  firff  place,  but  the 
vertical  direction  is  1°  28'.  From  the  top  of  the  hill  I  now 
moved  twenty  yards  to  the  north-eaftward,  w?hen  Extenflve 
Mount  bore  110°,  Double  Peak  144°  42';  the  inclination  of 
the  dipping  needle  was  now”  50°  35',  and  it  flood  vertical  at 
S  3°  W.  Thus  it  appears  that  the  polarity  of  the  magnetic 
needle  is  moft  interrupted  at  the  top  of  the  hill,  both  ac¬ 
cording  to  the  theodolite  and  dipping-needle.  Whether  this 
may  arife  from  fome  particular  magnetic  lubflance  lodged  in 
the  heart  of  the  hill,  or  from  the  attractive  powers  of  all  the 
fubftances  which  compofe  Pier  Head  being  centered  in  a 
flmilar  point  to  wrhat  I  have  fuppofed  to  take  place  with  all  the 
ferruginous  bodies  lodged  within  a  fhip,  I  (hall  not  attempt 
to  decide.  The  greater  differences  in  the  horizontal  direction 
of  the  needle  obferved  by  Captain  Cook,  might  have  arilen 
from  his  uflng  a  common  azimuth  compafs,  which  was  pro¬ 
bably  not  further  elevated  from  the  ground  than  to  be  placed 
on-  a  ffone. 

MATTHEW  FLINDERS. 

Ijlc  of  France , 

March  5th,  1804. 

Letter 
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Letter  from  Mr.  Robert  Harr  up  ,  Jhezeing  that  the  Smut  in 
If  heat  exijls  in  the  Seed,  and  is  greatly  remedied  by  Lime 
Jlceping . 

To.  Mr.  NICHOLSON, 

SIR,  Chobham,  January  7,  1S06. 

Little  converfant  in  agricultural  affairs,  I  am  yet  to 
learn  what  enquiries  have  been  made  into  the  nature  and 
caufes  of  the  difeafes  of  grain. 

If  the  following:  communication  on  the  difeafe  of  wheat, 
known  by  the  name  of  fmut,  contains  any  thing  new,  or  may 
lead  to  farther  inveftigation  ;  an  early  infertion  of  it  will 
greatly  oblige. 

Sir, 

Your  obedient  humble  Servant, 
R.  HARRUP. 


113 


Different  caufes  have  been  atfigned  for  the  production  of  Caufes  ufually 
fmut  ;  fome  fuppofing  it  to  arife  from  too  great  an  abundance  the 

of  water  (hoots,  others  from  intemperate  feafons. 

A  writer  in  a  refpe&able  publication  ftrenuoufly  contends 
in  favour  of  the  latter  opinion. 

He  informs  us,  that  brine,  pickling,  liming,  change  of  Intemperate 
feed,  and  feed  of  one  year  old,  and  upwards,  avail  nothing,  p^/atten/on  t 
In  cold  wet  fummers,  fays  he,  the  fmut  prevails  notwithftand-  the  feed  avails 
ing  the  ufe  of  every  means  which  invention  hath  urged  or  n9ddng. 
ingenuity  practiced.  After  a  number  of  oblervations,  he 
continues,  **  to  fum  up  the  whole  of  this  matter,  it  feems  as 
certain  as  demonfiralion  can  render  it,  that  the  fmut  is  not 
owing  to  any  defect  or  imperfection  in  the  feed,  but  entirely 
to  fome  corrupt-creating  principle  in  the  atmolphere,  in  the 
blowing  feafon,  which  blights  and  deltroys  the  grain  in  fome 
fltape  or  other,  according  to  the  time  it  has  been  blowing, 
when  it  is  ftruck  with  the  blight.” 

On  the  contrary,  it  would  appear  from  the  accounts  of  thofe  Pra&icalmen 
who  have  the  mod  frequent  opportunities  of  making  ob-  ^ally  afenbe 
fervations,  that  the  primary  caufe  of  fmut  is  in  the  feed.  t0  the 
All  the  farmers  I  have  converfed  with  on  the  fubject,  are 

decidedly 
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decidedly  of  opinion,  that  fmut  in  the  feed  will  produce  fmut 
and  ufe  prepara-  ifl  the  crop,  unlels  certain  means  are  ufed  to  prevent  it.  With 


tions 


Steeping  in 
brine : 


wetting, 


or  treatnrnt 


this  intention  I  have  fome where  feen  a  variety  of  preparations 
recommended,  in  fome  of  which  arfenic  was  one  of  the  in- 
grediertts.  The  farmers  in  this  neighbourhood  prepare  their 
feed  wheat  in  one  or  other  of  the  following  methods. 

Formerly  the  wheat  was  immerfed  about  twelve  hours  in 
a  ftrong  foiution  of  common  fait  in  water,  and  afterwards 
dried  by  mixing  it  with  a  fufheient  quantity  of  lime  newly 
flaked. 

Of  late  years,  in  place  of  immerfing  it,  they  pour  a  quantity 
of  the  faline  foiution  over  it  on  the  floor,  and  after  mixing  the 
whole  well  together,  dry  it  with  lime  as  before. 

Another  method  which  is  now  pretty  generally  adopted,  is 

with  lime  water  ,t  ,  •  i  •  t  r  i,  •  r  j 
that  in  which  no  fait  is  ufed. 

only. 

A  quantity  of  boiling  water  is  poured  upon  quick  lime, 
and  kept  conflantly  ftirred  till  the  lime  is  reduced  to  powder, 
when  it  is  immediately  mixed  with  the  grain.  No  great  ac¬ 
curacy  is  ufed  in  afeertaining  the  proportions  ;  five  or  fix 
pounds  of  lime,  and  three  gallons  of  boiling  water  are  about 
fufheient  to  prepare  five  bufliels  of  wheat.  In  reafoning 
a  priori,  one  would  be  apt  to  fuppofe,  that  the  vegetative 
powers  of  the  grain  would  be  materially  injured  by  this 
boiling  compofition,  but  experience  proves  the  contrary. 

Amidil  this  di verfity  of  opinion  on  the  caufe  of  fmut,  I 
witlied  to  afeertain  the  truth,  if  poftible,  by  experiment. 
Accordingly,  fo  early  as  December  1798,  I  mixed  intimately 
together  equal  meafures  of  found  wheat  and  grains  confi fling 
fteeped  in  brine  entirely  of  fmut.  The  heap  was  then  divided  into  two  equal 
fortwelve houis,  parts  one  0f  them  was  put  into  a  faturated  foiution  of  fait 
in  water  for  twelve  hour*,  and  then  mixed  with  quick  lime. 
The  other  part  was  fubje&ed  to  no  preparation  whatever. 
Five  or  fix  days  afterwards  they  were  both  planted  in  drills  on 
a  fouth  border,  about  rfine  or  ten  yards  apart.  Both  parcels 
came  up  about  (he  fame  time,  and  while  in  blade,  no  differ¬ 
ence  could  be  perceived.  While  the  ear  was  yet  inveloped 
by  the  blade,  I  cautioufly  opened  feveral  of  both  crops,  and 
in  fome  of  that  which  had  undergone  no  preparation,  a  con- 
fiderable  difference  was  obfervable.  Some  of  the  embrio 
grains  were  opened,  and  in  place  of  a  milky  juice,  they  con¬ 
tained  only  a  lmall  quantity  of  a  whitifh  fubftance,  in  which, 
S  by 
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Equal  meafures 
of  found  and 
frnutty  wheat 
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Half  of  this  was 


and  half  left  un 
prepared 


Both  parcels 
were  planted 


SMVT  IN  WHEAT. 


1 15 

by  the  help  of  a  common  magnifier,  I  could  readily  difi-  The  unprepared 
tinguifh  from  one,  to  three  or  four  black  (pecks  in  each,  ^eaithy^io- 
When  rubbed  between  the  fingers,  a  faint  Imeil  of  (mut  was  dudl. 
emitted.  ’  The  ears  which  were  examined,  and  had  this  ap¬ 
pearance  were  marked,  and  afterwards  proved  to  be  (mut. 

When  the  crops  came  out  in  ear,  it  was  eafy  to  diftinguifh  Smut  eafily 
the  fmut  from  the  wheat.  At  the  time  of  blowing  no  blo(fom  diftinguiflied. 
whatever  appeared  on  the  fmut  ears,  and  (he  weather  proving 
tempeftuous  at  that  time,  the  blolfom  was  frequently  wafhed 
off  the  wheat  ears  by  heavy  (bowers,  and  as  often  renewed. 

Both  pieces  were  cut  at  the  ufual  time,  and  upon  a  careful  The  prepared 

examination,  that  which  had  been  fubjecled  to  no  preparation  fed  preamed  , 

.  j  found  grain,  and 

confifed  of  nearly  two. thirds  of  fmut  tars,  the  remainder  being  tpe  unprepared 
tolerably  good  reheat.  In  that  which  had  been  prepared ,  not  a,  fed  faulty  grain. 
Jingle  fmut- ball  could  be  found. 

An  accidental  occurrence  may  be  mentioned  in  corrobora-  An  accidental 
lion  of  this  experiment.  Happening  to  pals  through  a  (mail  ^chfmut con- 
field  of  wheat  juft  before  the  commencement  of  the  harvefl,  fined  to  a  part  of 
I  was  (truck  with  the  unufual  quantity  of  fmut  in  one  part  a  w!?lc!l 
of  it.  On  clofe  examination,  I  found  that  this  extraordinary  with  unprepared 
crop  of  (mut  ended  abruptly  in  a  line  along  one  of  the  furrows.  feed* 

The  other  parts  of  the  field  had  much  the  lame  appearance  of 
others  in  the  neighbourhood ;  a  few  fmut  ears  feattered 
through  it.  Upon  enquiry  I  found,  that  the  feed  with  which 
this  field  had  been  fown,  running  (hort,  the  piece  fo  abundant 
in  (mut  had  been  fown  in  feed  which  contained  a  confiderable 
quantity  of  fmut,  and  had  undergone  no  preparation,  only 
fprinkling  it  with  a  little  flaked  lime  immediately  before 
fovving. 

The  difeafe  of  fmut  is  entirely  confined  to  the  grain.  The  Smut  affe£b 
firaw  and  every  other  part  of  the  plant  is  found,  and  arrives  grau"  cn]y* 
at  the  natural  fize.  Smut  ears  are  faring,  and  of  a  dirty  Description  of 
whitifli  colour,  inclining  to  blue,  at  the  time  when  healthy  Ue  ^nuu 
ears  are  of  a  bright  yellow.  Their  odour  is  foetid,  and  not 
inaptly  compared  to  that  of  flale  lobflers.  Part  of  an  ear  is 
not  unfrequently  found  to  contain  lmut,  while  the  other  parts 
are  filled  with  found  wheat. 

Difeafed  grains  have  more  the  globular  form  than  thofe  of 
found  wheat,  which  is  perhaps  the  reafon  why  they  are  called 
fmut- balls.  The  lkin  is  fhrivelled  and  of  a  dirty  brownifl) 
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fmut  confifts  of 
globules. 


heavier  than 
■water  : 


in  which  they 
produce  animal¬ 
cules. 


which  are  not 
killed  by  fait : 


hue,  without  any  perforations  which  can  be  difcovered  by 
a  high  magnifying  power.  The  whole  of  their  contents,  in 
a  recent  date,  are  a  black i Hi  foft  fubftance  w’ith  a  few  tinning 
fpecks,  which  difappear  when  dried. 

When  kept  fome  time  in  a  dry  place,  this  foft  iubftance  is 
in  the  form  of  a  fine  dufl  or  powder,  of  a  dark  brown  colour 
when  fpread  out  on  glafs  or  talc.  The  microfcope  (Views 
each  of  thefe  minute  particles  to  be  well  formed  globules, 
fomewhat  larger  than  the  fanguineous. 

They  are  fpecifically  heavier  than  water  with  which  they 
readily  mix  hut  foon  (ubfldes,  differing  no  change  by  being 
kept  in  that  fluid.  In  the  beginning  of  September  Iaft,  i  in- 
fufed  fome  of  the  powder  in  water  in  a  walch-glafs.  A  few 
hours  after  I  difcovered  bv  the  microfcope,  in  a  drop  of  the 
fluid  a  few  animalculae.  Upon  examination  next  day  every 
drop  of  the  liquor  contained  innumerable  animalculae, 
generally  very  minute  but  tome  a  (ize  larger.  After  /landing 
expofed  fome  days,  the  water  evaporated,  and  an  hour  or 
two  after  the  addition  of  fretli  water  every  part  fwarmed  with 
animalculae,  moving  nimbly  in  all  directions.  While  viewing 
them  in  the  microfcope  they  tuddenly  became  motionlefs 
owing  to  the  evaporation  of  the  drop  of  liquid  ;  on  adding 
a  drop  of  frefli  water,  they  inftantly  revived  and  began  the 
fame  lively  motion.  A  quantity  of  fait  fufficient  to  faturate 
the  water  was  then  added  to  the  mixture.  Upon  examination 
about  twenty  hours  afterwards,  I  was  much  furprized  to  find 
the  animalculae  as  numerous  and  lively  as  before  the  addition 
of  the  fait. 

t 

The  watch  glafs  with  its  contents,  after  (landing  neglected, 
on  a  flielf  expofed  to  the  effluvia  of  a  variety  ot  drugs,  till 
the  latter  end  of  November,  was  again  filled  with  water, 
and  placed  near  a  fire,  placing  at  the  fame  time  by  it  a 
fimilar  glafs,  containing  fmut  powder  and  frefli  water.  They 
were  both  frequently  examined  for  fome  days,  but  without 
difcovering  any  animalculae.  My  attention  being  called  off 
by  other  avocations  they  remained  unnoticed  about  eight 
days.  The  glafs  which  contained  the  infuflon  with  Ample 
water  was  quite  dry,  and  only  a  (mall  quantity  of  fluid  re¬ 
mained  in  the  other.  A  drop  being  examined  in  the  micro¬ 
fcope  by  a  Angle  lens  of  a  high  magnifying  power,  was  found 

to 
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to  (warm  with  animalculae.  Both  glades  were  now  filled 
with  frefh  water;  and  placed  under  inverted  jars.  Being 
examined  two  davs  alter,  each  of  them  (warmed  with  lively 
animalculae.  While  viewing  them,  a  (mull  particle  of  lime  Lime  water 
tcater  teas  added  to  the  drop,  which  proved  infiantly  fatal ,  malculeaVora 
at  leaf!  all  motion  cealed  infiantaneonfly,  and  was  not  re-  fmut. 
newed. 

Among  other  inferences  which  mav  be  drawn  from  the  Inference, 
preceding  lads  and  obfervations,  are  firfi,  that  the  caufe  of by^badfeed^*1 
limit  is  in  the  feed,  and  that  fmut  produces  fmut  in  the  crop,  and  lime  water 
Ai  the  fame  time  it  is  readily  admitted,  that  certain  feafons  pie'cms  lC* 
are  more  favourable  to  fmut  than  others,  which  can  only  be 
confidered  as  a  fecondary  caufe.  2.  That  lime  ufed  in  the 
manner  above  mentioned,  prevents  fmut,  if  not  entirely,  at 
lead  fo  far  as  not  to  prove  injurious. 

Is  fmut  occafioned  by  animalcule  ?  Some  of  the  foregoing 
fads  (eem  fbongly  to  favour  the  idea*. 


V. 

On  the  Difcovery  of  Palladium  ;  with  Observations  on  other  Sub - 
fiances  found  with  Platina.  By  William  Hyde  Wol¬ 
laston,  M.  D.  Sec.  R.  S  f. 

JriL  A\  ING  fame  time  fi  nee  purified  a  large  quantity  of  platina  The  principal 
by  precipitation,  I  have  had  an  opportunity  of  obferving  various  prelent  memoir 
circumftances  in  the  folution  of  this  fingular  mineral,  that  have  is  palladium, 
not  been  noticed  by  others,  and  which.  I  think,  cannot  fail  to 
be  interefting  to  this  Society. 

’  f  * 

*  Mr.  Nicholfon  will  readily  perceive  that  the  fubjed  is  not 
near  exhaufted.  If  future  inveftigation  fhould  prefent  any  thing 
worthy  of  communication  on  the  fubjed,  fhould  Mr.  N.  deem 
fuch  deferving  a  place  in  the  Philofophical  Journal,  he  has  only 
to  mention  it  in  a  marginal  line. 

Anfwer.  The  difeafes  of  corn  form  a  fubjed  of  fuch  h:gh  im-- 
portance,  whether  confidered  in  an  economical  or  fcientific  point 
of  view,  that  I  muft  tonfider  it  a  duty  to  pay  the  moll  marked 
attention  to  whatever  may  tend  to  elucidate  it. — N. 
f  Philof.  Traufi  1805,  p.  3VG. 
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_  , 

As  I  have  already  given  an  account  #  of  one  product  ob¬ 
tained  from  that  ore,  which  I  confidered  as  a  new  metallic 
fubdance,  and  denominated  Rhodium,  I  ftiall  on  the  prefent 
occafion  confine  myfelf  principally  to  thofe  precedes  by  which 
1  originally  detected,  and  fubfequentl\  obtained  another  metal, 
to  which  I  gave  the  name  of  Palladium ,  from  the  planet 
that  had  been  difcovered  nearly  at  the  fame  time  by  Dr, 
Olbers. 

In  the  courfe  of  my  inquiries  I  have  alfo  examined  the 
many  impurities  that  are  ufually  mixed  with  the  grains  of 
platina,  but  I  (hall  not  think  it  neceffim  to  defcribe  minutely 
fubdances  which  have  already  been  fully  examined  by  others. 


Ore  of  iridium, 
refembles  that  of 
platina,  but  is 
iafoluble  in 
nitro-muriatic 
acid ; 

grains, 

harder  to  the  file, 
not  malleable 
and  peculiar  in 
their  fra&ure  : 


much  heavier 
than  the  grains 
of  platina  $ 


of  which  metal 
they  contain 
none. 


§  I.  Ore  of  Iridiu?n. 

I  muff  however  notice  one  ore,  that  I  find  accompanies  the 
ore  of  platina,  but  has  palled  unobferved  from  its  great  re- 
femblance  to  the  grains  of  platina,  and  on  that  account  is 
fcarcely  to  be  diftinguiflied  or  feparated  from  them,  excepting 
by  folulion  of  the  platina ;  for  the  grains  of  which  I  fpeak 
are  wholly  infoluble  in  nitiro-muriatic  acid.  When  tried  by 
the  file,  they  are  harder  than  the  grains  of  platina  ;  under  the 
hammer  they  are  not  in  the  leaf!  degree  malleable;  and  in  the 
fracture  they  appear  to  confift  of  laminm  polTefTing  a  peculiar 
Juftre;  fo  that  although  the  greater  number  of  them  cannot, 
as  I  have  before  obferved,  be  diftinguiflied  from  the  grains 
of  platina,  the  laminated  ftrudture  fomelimes  occafions  an  ex¬ 
ternal  form  by  which  they  may  be  detected.  With  a  view 
to  be  abfolutely  certain  that  there  exift  grains  in  a  natural 
date,  which  have  not  been  detached  by  folution  from  the 
fubftance  of  the  grains  of  platina,  I  have  leparated  from  the 
mixed  ore  as  many  as  enabled  me  to  afeertain  their  general 
compofition. 

Their  mod  remarkable  quality  is  their  great  fpecific  gravity, 
which  I  have  found  to  be  as  much  as  19,5,  w  hile  that  of  the 
crude  grains  of  platina  has  not,  in  any  experiment  that  I  have 
made,  exceeded  17,7.  From  thiscircumftance  it  might  naturally 
be  conjectured  that  they  contain  a  greater  quantity  of  platina 
than  the  grains  in  general  ;  by  analyfis,  however,  they  do  not 
appear  to  me  to  contain  the  (mailed  quantity  of  that  metal,  but 


•  See  our  Journal,  IV.  107. 


to 


ON  PALLADIUM.  119 

to  be  an  ore  confining  entirely  of  the  metals  that  were  found 
by  Mr.  Tennant  in  the  black  powder  which  is  extricated  by  • 
folution  from  (he  grains  of  platina,  and  which  he  has  called 
Iridium  and  Ohnium.  But,  tince  the  fpecific  gravity  of  thete 
grains  to  much  exceeds  that  of  the  powder,  which  by  my  ex¬ 
periments  has  appeared  to  be,  at  the  utmoff,  14,2.  I  have 
thought  it  might  deferve  inquiry  whether  their  chemical 
compofition  is  in  any  refpedt  different.  For  this  purpofe  I 
have  feledted  a  portion  of  them,  and  have  requeued  Mr. 

Tennant  to  undertake  a  comparative  examination,  from  whofe 
well  known  fkill  in  chemical  inquiries,  as  well  as  peculiar 
knowledge  of  the  fubjedf,  we  have  every  reafon  to  expedt 
a  complete  analyfis  of  this  ore. 

§  II.  Hyacinths. 

Among  thofe  bodies  which  may  be  feparated  from  the  ore  Very  fmall  hya. 

of  platina,  in  confequence  of  their  lefs  fpecific  gravity,  bv  acint^s  f°un<1  . 

1  r  ^  1  b  J  J  among  the  plan- 

current  of  water  or  of  air,  there  may  be  difcerned  a  imall  tina  grains  j 
proportion  of  red  cryffals  fo  minute,  that  100  of  the  largeff  I 
could  collect  weighed  fcarcely  of  a  grain.  The  quantity 
which  I  poflefsis  confequenlly  too  fmall  for  chemical  analyfis; 
but  their  phyfical  properties  are  fuch  as  correfpond  in  every 
refpedt  with  thofe  of  the  hyacinth.  I  was  firft  led  to  compare 
them  with  that  ftone  by  their  fpecific  gravity,  which  1  con¬ 
jectured  to  be  confiderable  from  their  accompanying  olher 
fubftances,  that  appear  to  have  been  colledfed  together  folely 
by  reafon  of  their  fuperior  weight. 

Like  the  hyacinth,  thefe  cryffals  Iofe  their  colour  imme¬ 
diately  and  entirely  when  heated  ;  they  alfo  agree  with  it  in 
their  hardnefs,  which  is  barely  fufficient  to  fcratch  quartz,  but 
is  decidedly  inferior  to  that  of  the  topaz. 

The  principal  varieties  of  their  form  may  be  very  well  un- 
derffood  by  description. 

iff.  In  its  moff  fimple  ffate  the  cryffal  may  be  con  fid  ered  Varieties  of 
as  a  rectangular  prifm  terminated  by  a  quadrilateral  obtufc  *orms> 
pyramid,  the  tides  of  which  fometimes  arile  direct  from  .the 
tides  of  the  prifm  ;  but,  • 

2dly.  The  pofition  of  the  pyramid  is  generally  fuch  that  its 
Tides  arife  from  the  angles  of  the  prifm.  In  this  cafe  the  fide£ 
of  the  prifm  are  hexagons. 


3dly.  It 
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which  prove  the 
nature  of  the 
(tone. 


Account  of  the 
treatment  of  pla- 
tina.  After  the 
fii  ft  precipitation 
of  it  by  fal  am¬ 
moniac  ;  ano¬ 
ther  portion  was 
thrown  down  by 
iron. 

This  is  called 
the  firft  metallic 
precipitate,  and 
was  again  dif- 
folvedas  the  firft 
ore  had  been, 
and  again  preci¬ 
pitated  by  fal 
ammoniac. 


3 Jly .  It  is  more  ufual  for  the  prifm  to  have  eight  Tides 
by  truncation  of  each  of  its  angles,  and  at  eaeh  extremity 
eight  -additional  furfaces  occupying  the  place  of  the  eight 
linear  angles  between  the  prifm  and  terminating  pyramid  of 
the  fecond  variety.  The  complete  cryftal  has  then  thirty-two 
tides. 

4thly.  The  eight  furfaces  laft  mentioned,  as  interpofed 
between  the  prifm  and  pyramid,  are  lometimes  elongated  into 
a  complete  acute  pyramid  having  eight  tides  arifing  from  the 
angles  of  an  odahedral  prifm. 

The  third  form  above  deferibed,  correfponds  fo  entirely  with 
tjiat  given  by  the  Abbe  Haiiy  *  as  one  of  the  forms  of  the 
hyacinth  or  jargon,  that  I  have  little  reafon  to  regret  my  inabi¬ 
lity  to  obtain  chemical  evidence  of  the  compofition  of  thele 
cry  ft  als. 

Thofe,  and  other  impurities,  I  ufually  feparated,  as  far  as 
was  pradlicable,  by  mechanical  means,  previoufly  to  forming 
the  folution  of  platina,  .which  has  been  the  principal  obje£t 
of  my  attention. 

§  III.  Precipitation  of  Platina . 

i 

When  a  confiderable  quantity  of  the  ore  has  been  difi. 
folved,  and  I  had  obtained,  in  the  form  of  a  yellow  triple 
fait,  as  much  of  the  platina  as  could  be  precipitated  by  fal 
ammoniac,  clean  bars  of  iron  were  next  immerfed  in  the  fo¬ 
lution  for  the  purpofe  of  precipitating  the  remainder  of  the 
platina. 

For  difiin&ion  it  will  be  convenient  to  call  this,  which 
in  fa<5t  confifts  of  various  metals,  the  firft  metallic  precipitate. 

The  treatment  of  this  precipitate  ditfered  in  no  refped  from 
that  of  the  original  ore.  It  was  diflolved  as  before,  and  a 
portion  of  platina  precipitated  by  fal  ammoniac;  but  it  was 
obfervable  that  the  precipitate  now  obtained  was  not  of  fo  pale 
a  yellow  as  the  preceding.  Nevertheless  the  impurity  was  in 
fo  fmall  quantity,  that  the  platina  reduced  from  it  by  heat  did 
not  differ  difcernibly  from  that  obtained  from  the  pureft  yellow- 
precipitate. 

*  Trait e  de  Miner  alogie ,  PI.  XLI.  fig.  17.  Jcurn .  des  Mines , 
No.  26,  fig.  9. 

At 
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At  this  time  I  found  it  advantageous  to  neutralize  the  folution  folution  was 
with  foda,  and  to  employ  a  folution  of  green  fulphate  of  iron  neutralized  with 
for  the  precipitation  of  the  gold,  of  which,  I  believe,  a  portion  prefen^ ^preclpi- 
may  always  be  obtained  from  the  mixed  ore  ;  but  I  have  ob-  rated  by  folution 
ferved  in  experiments  upon  any  quantities  of  mere  grains  ^uJphate 

crude  platina  carefully  felected,  that  the  fmallefl  portion  of 
gold  could  not  be  dete&ed  as  a  conflituent  part  of  the  ore 
itfe  If. 

Bars  of  iron  were  fubfequently  employed  as  before  for  A  fecond  me- 
recovering  the  platina  that  remained  ditfolved,  together ta!hc  PrcciPiutc 
with  thofe  fubffances  which  I  have  fince  found  to  accom- down  by  iron, 
pany  it. 

The  precipitate  thus  obtained,  which  I  diffinguifh  by  the 
name  of  the  fecond  metallic  precipitate,  was  to  appearance  of 
a  blacker  colour  than  the  former,  and  was  a  finer  powder. 

As  I  was  not  at  firfl  prepared  to  expedl  any  new  bodies,  I 
proceeded  to  treat  the  fecond  precipitate,  as  the  former,  by  fo¬ 
lution  and  precipitation.  But  I  foon  obferved  appearances 
which  I  could  not  explain  by  fuppofition  of  the  prefence  of  any 
known  bodies,  and  was  led  to  form  conjectures  of  future  dilco- 
veries,  which  fubfequent  inquiry  has  fully  confirmed. 

When  I  attempted  to  diffolve  this  fecond  metallic  precipitate  This  was  not  all 
in  nitro-muriatic  acid,  I  was  furprifed  to  find  that  a  part  of  it 
relifted  the  action  of  that  folvent,  notwithflanding  any  varia¬ 
tions  in  the  relative  proportions  or  flrength  of  the  acids 
employed  to  form  the  compound,  and  although  the  whole  of  this 
powder  had  certainly  been  twice  completely  difTolved. 

The  folution  formed  in  this  cafe  was  of  a  peculiarly  dark  This  folution 

colour,  and  when  I  endeavoured  to  precipitate  the  platina  wa,\very  ^rk 

1  1  *  and  its  precipi- 

from  it  by  fal  ammoniac,  the  precipitate  obtained  was  finall  tation  by  fal  am- 

in  quantity,  and,  inflead  of  being  yellow,  was  of  a  deep  moniac  was  deeP 
,  .  ..  .  .  ,  -  ,  T  j-  j  ,  |  red,  occafioned 

red  colour,  aruing  from  an  impurity  which  1  did  not  at  that  by  iridium. 

time  underfland,  but  which  we  fince  know,  from  the  experi¬ 
ments  of  Mr.  Defcotils,  is  occafioned  by  the  metal  now  called 
iridium. 

The  folution,  inflead  of  being  rendered  pale  by  the  preci- Precipitation  of 
pitation  of  the  platina,  retained  its  dark  colour  in  confequcnce  of„.a  thirdn?e' 

*  r  .  .  ,  .  '  -  tii  tal*,c  precipitate 

of  the  other  metals  that  remained  in  folution  ;  but,  as  f  had  by  iron, 
not  then  learned  the  means  of  feparating  them  from  each 
other,  and  as  the  quantity  of  fluid  which  accumulated  occa- 
lioned  me  fume  inconvenience,  I  decompoled  it  by  iron,  as 

in 
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in  the  former  inftanccs,  and  formed  a  third  metallic  precipitate, 
which  could  more  commodioufiy  be  referved  for  fubfequent 
examination. 

Much  of  this  In  this  laft  fie p  I  committed  an  error  which  afterwards  occa- 
wa^lnfo^u bleT *  ^lone(^  rae  confiderable  difficulty,  for  I  found  that  a  great  part 
of  this  precipitate  confiding  of  rhodium  was  unexpectedly  ren¬ 
dered  infoluble  by  this  treatment,  and  refembled  the  refiduura 
of  the  fecond  metallic  precipitate  abovemenlioned. 

As  I  have  already  communicated  to  this  fociety,  in  my  Paper 
upon  rhodium,  the  procefs  by  which  I  fubfequently  avoided 
this  difficulty,  I  fhall  at  prefent  return  to  a  previous  Page 
of  my  progrefs,  and  relate  the  means  by  which  I  firft  ob¬ 
tained  palladium  in  my  attempts  to  analyze  the  fecond  me¬ 
tallic  precipitate. 


§  IV.  Separation  of  Palladium. 

Separation  of  There  was  no  difficulty  in  afcertaining  the  prefence  of  lead 

The^eoond  me  as  one  l^e  ingredients  of  this  precipitate,  by  means  of  mu- 

tallic  precipitate  riatic  acid,  which  dilfolved  lead  and  iron  and  a  fmall  quantity 

contained  lead,  0p  COpper.  It  was  equally  eafy  to  obtain  a  larger  portion  of 
copper,  and  ano-  ,  ...  .  .  .  ...  .  r  ,  r  , 

ther  metal  pre-  copper  by  dilute  nitrous  acid,  with  which  it  formed  as  ulual  a 

opitable  by  cop-  blue  folution.  But  when  I  endeavoured  to  extradl  the  whole 
*er*  of  the  copper  by  a  ftronger  acid,  it  was  evident,  from  the  dark 

brown  colour  of  the  folution,  that  fome  other  metallic  ingre¬ 
dient  had  alfo  been  diffolved.  I  at  firft  afcribed  this  colour 
to  iron  ;  but,  when  I  confidered  that  this  fubftance  had  been 
more  (lowly  adled  upon  than  copper,  I  relinquiflied  that  hy- 
pothefts,  and  endeavouring  to  precipitate  a  portion  of  it  by  a 
clean  plate  of  copper,  I  obtained  a  black  powder  adhering,  to  a 
furface  of  platina  on  which  I  had  placed  the  folution.  As 
this  precipitate  was  foluble  in  nitric  acivi,  it  evidently  confided 
neither  of  gold  nor  platina  ;  as  the  folution  in  that  acid  was  of 
a  red  colour,  the  metal  could  not  be  either  filver  or  mercury  ; 
ami  as  the  precipitation  of  it  by  copper  excluded  the  fuppofi- 
tion  of  a'l  other  known  metals,  I  had  reafon  to  fufpedt  the 
prelence  of  fome  new  body,  but  was  not  fully  fatisfiecl 
of  its  exiftence  until  I  attempted  the  precipitation  of  it  by 
mercurv. 

j 

It  was  feparated  For  this  purpofe  I  agitated  a  fmall  quantity  of  mercury  in 

by  agitating  the  nj(rous  folution  previoufty  warmed,  and  obFrved  the  mer- 
mercury  with  ‘  ^  J 

the  folution  with  cury  to  acquire  the  confidence  of  an  amalgam.  After  this 

5  amalgam 
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amalgam  had  been  expofed  to  a  red  heat,  there  remained  a  which  it  formed 
white  metal,  which  could  not  be  fufed  before  the  blowpipe.  It  an/ffie  mercury 
gave  a  red  folution  as  before  in  nitrous  acid;  it  was  not  was  driven  of  by 
precipitated  by  lal  ammoniac,  or  by  nitre ;  but  by  pruffiate  wa3 

of  potafli  it  gave  a  yellow  or  orange  precipitate  ;  and  in  the 
order  of'  its  affinities  it  was  precipitated  by  mercury  but  not 
by  Giver.  r;M 

Thefe  are  the  properties  by  which  I  originally  diftinguifhed 
palladium;  and  by  the  affiGance  of  thefe  properties  I  obtained 
a  fufficient  quantity  for  inveftigating  its  nature  more  fully. 

There  were,  however,  various  reafons  which  induced  me  to  The  procefs 

•  i 

relinquiffi  the  original  procefs  of  folution  in  nitrous  acid  and  W1  *  ™erjUry. 

1  &  n  was  aDaxidoned; 

precipitation  by  mercury;  for  although  I  found  the  metal  thus 
obtained  to  be  nearly  pure,  the  neceffity  of  agitating  the  folu¬ 
tion  with  the  mercury  was  very  tedious,  and  the  wafte  was  ajfo 
confiderable ;  for  in  the  GrG  place  it  feemed  that  nitrous  acid 
would  not  extraCt  all  the  palladium  from  any  quantity  of  the 
fecond  metallic  precipitate,  neither  would  mercury  reduce  the 
whole  of  what  was  fo  diffiolved.  I  therefore  fubGituted  a 

*  r  A 

procefs  dependent  on  another  of  its  properties,  I  had  obferved 
that  this  metal  differed  from  platina  in  not  being  precipitated 
from  nitro-muriatic  acid  by  nitre  or  by  other  falts  containing 
potafli  ;  for  although  a  triple  fait  is  thus  formed,  this  fait  is 
extremely  foluble,  while  that  of  platina  on  the  contrary  re¬ 
quires  a  large  quantity  of  water  for  its  folution.  On  that 
account  a  compound  menfiruum  confiding  of  nitrate  of  potafh 
diffiolved  in  muriatic  acid  is  unfit  for  the  folution  of  platina, 
but  di  fib  Ives  palladium  nearly  as  well  as  common  nitro-mu- 
riaiic  acid  in  w'hich  there  is  no  potafh  prefent  *. 

In  five  ounces  of  muriatic  acid  diluted  with  an  equal  quantity  and  a  folvent 

of  water,  I  dilfolved  one  ounce  of  nitre,  and  formed  a  folvent  C0I1hftlng  °f, 

.  muriatic  acid, 

•for  palladium  that  pofleffies  little  power  of  acting  on  platina,  with  nitre  was 

fo  that  bv  digeGing  any  quantity  of  the  lecond  metallic  preci-  “fed  to  the  fe- 
•  b  ,  ,  i  ci  ci-  r  .  cond  precipica- 

-pilate  till  tnere  appeared  to  be  no  farther  action,  I  procured  tion from  which 

a  folution  from  which  by  due  evaporation  were  formed  cryfials  it  takes  palla- 

of  a  triple  fait,  confiding  of  palladium  combined  with  muriatic  a^ut  not 

acid  and  potafli.  Thefe  are  the  cry  Gals  which  I  have  on  a  T^e  f0iut-10n 

.  .  gave  cryftals  of 

*  I  have  found  that  gold  may  alfo  be  diffiolved  with  equal  facility  tr;pie  f3it  of  pat- 

b.v  the  fame  folvent,  and  nearly  in  the  fame  proportion.  Ten  grains  palladium  potalh 

of  nitre  added  to  a  proper  quantity  of  muriatic  acid  are  fufficient  and  muriatic 

for  fix  teen  grains  of  either  gold  or  palladium. 


former 


m 


That  palladium 
is  a  fimple  me¬ 
tal  appears  from, 

its  forming  a 
diftin&ly  cryf- 
talliaed  fait  with 
bafes  and  an 
acid, 

its  combinations 
with  metals  and 
reparation  with¬ 
out  change. 


and  its  precipi¬ 
tation  is  reduci¬ 
ble  by  mere 
heat. 


Qji.  Whether  it 
might  confift  of 
metal  and  a  fix¬ 
ed  acid? 
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former  occnfion  *  mentioned  as  exhibiting  a  very  fingulat 
con  trad  of  colours,  being  bright  green  when  feen  tranverfely, 
but  red  in  the  dire&ion  of  their  axis  ;  the  general  afpeft, 
however,  of  large  er)ftals  is  dark  brown. 

From  the  fait  thus  formed  and  purified  by  a  fecond  cryt- 
taliization,  the  metal  may  be  precipitated  nearly  pure  by  iron 
or  by  zinc,  or  it  may  be  rendered  (o  by  fubfequent  digeflion 
in  muriatic  acid, 

§  V.  Reafuns  for  thinking  Palladium  a  fimple  Metal . 

From  (he  confideration  of  this  fait  alone  I  thought  it  highly 
probable  that  the  fubftance  combined  in  it  with  muriate  of 
potafh  was  a  fimple  metal,  fori  know  of  no  injlance  inchemijlvy 
of  a  dijlintily  cryjlnllizcd  fait  containing  more  than  two  bafes 
combined  with  one  acid.  I  neverthelels  endeavoured  by  a  fuit- 
able  courfe  of  experiments  to  obviate  all  probable  objections. 
After  examining  by  what  acids  it  might  be  diffolved  and  by 
what  reagents  it  might  be  precipitated,  I  combined  it  with 
various  metals,  with  platina,  with  gold,  with  iilver,  with 
copper,  and  with  lead  ;  and  when  I  had  recovered  it  from  its 
alloys  fo  formed,  I  alcertained  that,  after  every  mode  of  trial 
it  ftill  retained  its  cha racier i ft ic  properties,  being  foluble  in 
nitrous  acid,  and  precipitable  from  thence  by  mercury,  by  green 
fulphate  of  iron,  by  muriate  of  tin,  by  pruffiate  of  potafh,  by 
each  of  the  pure  alkalis,  and  hydrofulphurets. 

The  precipitate  obtained  in  each  cafe  was  alfo  found  to  be 
reducible  by  mere  heat  to  a  white  metal,  that,  except  in  very 
fmall  quantities,  could  not  be  fufed  alone  by  the  blowpipe,  but 
could  very  readily  be  fufed  with  fulphur,  with  arfenic,  or 
with  phofphorus,  and  in  all  other  refpe&s  relembled  the 
original  metal. 

The  only  hypothecs,  on  which  I  thought  it  pothole  that  I 
could  be  deceived,  arofe  from  the  recolle&ion  of  the  error, 
which  fubfilled  for  a  few  years,  refpe£ting  the  compound 
formerly  called  ftderile.  It  was  pofiible  that  (ome  metallic  or 
other  fixed  acid  might  unite  too  intimately  with  either  a  known 
or  an  unknown  metal  to  be  feparated  by  the  more  common 
fimple  affinities.  I  confequenily  made  fuch  attempts  as  ap¬ 
peared  belt  calculated  to  dilunite  a  compound  to  conftituted, 

*  Phil.  Trans.  1804,  p.  428. 
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Having  boiled  the  oxide  with  pare  alkalis,  and  found  it  to  be 
unaltered)  I  thought  the  affinities  of  'ime  or  lead  might  be 
more  likely  to  detect  the  prefence  of  the  phofphoric  or  of  any 
known  metallic  acid  ;  and  accordingly  I  made  various  attempts 
by  muriate  and  nitrate  of  lime,  as  well  as  by  nitrate  of  lead,  to 
effect  a  decompofition  of  the  fuppofed  compound.  In  the  ex¬ 
periment  on  which  I  placed  the  greatefl  reliance,  I  poured 
liquid  muriate  of  lime  into  a  folution  of  palladium  in  nitro- 
muriatic  acid,  and  evaporated  the  mixture  to  drynefs,  intending 
thereby  to  expel  any  excefs  of  acid  that  might  have  been  left 
in  the  folution,  and  to  render  either  phofphate  of  lime,  or  any 
compound  of  lime  with  a  metallic  acid,  infoluble  in  water.  The 
refiduum  however  was  very  readily  difiblved  by  water,  and 
confided  merely  of  muriate  of  lime  aad  muriate  of  palladium, 
without  any  appearance  of  decompofition. 

When  I  found  all  my  endeavours  directed  to  that  end  wholly 
unfuccefsful,  I  no  longer  entertained  any  doubt  of  this  fub- 
Itance  being  a  new  fimple  metal,  and  accordingly  publitoed  a 
concife  delineation  of  its  character ;  but  by  not  directing  the 
attention  of  chemifts  to  the  fubftance  from  which  it  had  been 
extracted,  I  referved  to  myfelf  an  opportunity  of  examining 
more  at  leifure  many  anomalous  phenomena,  that  had  occurred 
tome  in  the  analytis  of  platina,  which  I  was  at  a  lofs  to  explain, 
until  I  had  learned  to  diftinguilh  thofe  peculiarities,  that  I 
afterwards  found  to  arife  from  the  prefence  of  rhodium. 


The  oxide  is  not 
affe&cd  by  boil¬ 
ing  with  alkalis  j 


nor  by  pouring 
muriate  of  lime 
into  its  folution. 


Hence  the  difco. 
verer  was  war¬ 
ranted  la  pub- 
lilhing  it  as  a 
new  xactal. 


§  VI.  Additional  Properties  of  Palladiim. 

In  my  former  Paper  on  that  fubjedt  I  alfo  added  fome  obfer-  Method  of  eafiiy 
vations  upon  the  properties  and  origin  of  palladium,  defcribing  Jr^at,ns 
only  fuch  a  mode  of  obtaining  it  from  platina  as  (hould  avoid 
the  introduction  of  any  unneceflary  ingredient  which  might 
poflibly  be  mifinterpreted,  and  omitted  one  of  the  molt  dif- 
tinguifbing  properties  of  palladium,  by  means  of  which  it  may 
be  obtained  with  the  utmoft  facility  by  any  one  who  pofifefles 
a  fufficient  quantity  of  the  ore  of  platina. 

To  a  folution  of  crude  platina,  whether  rendered  neutral  by  Prujfiateofmer - 
evaporation  of  redundant  acid,  or  faturated  by  addition  t0  ^ 

potato,  of  foda,  or  ammonia,  by  lime  or  magnefia,  by  mercury,  platina,  throws 
by  copper,  or  by  iron,  and  alfo  whether  the  platina  has  or  has  down  the  pure 
not  been  precipitated  from  the  folution  by  fal  ammoniac,  it  is 
merely  necelfary  to  add  a  folution  of  prufliateof  mercury,  for 
Vox..  XIII,— February,  1803,  L  the 
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the  precipitation  of  the  palladium.  Generally  for  a  few  Seconds, 
and  fomelimes  for  a  few  minutes,  there  will  be  no  appearance 
of  any  precipitate  ;  but  in  a  thort  time  the  whole  lolution  be¬ 
comes  flightly  turbid,  and  a  flocculent  precipitate  is  gradually 
Heat  difengagcs  formed,  of  a  pale  yellowifh-white  colour.  This  precipitate 
the  pure  metal  confifts  wholly  of  prufliate  of  palladium,  and  when  heated 

more  than  one  will  be  found  to  yield  that  metal  in  a  pure  Irate,  amounting  to 

twohund.  part  of  about  four  or  five  tenths  per  cent,  upon  the  quantity  ol  ore 
the  original  ore.  ,  , 

diflolved. 

The  prufliale  of  mercury  is  peculiarly  adapted  to  the  pre¬ 
cipitation  of  palladium,  exclufive  of  all  other  metals,  on  account 
of  the  great  affinity  of  mercury  for  the  pruffic  acid,  which  in 
More  mercury  this  cafe  prevents  the  precipitation  of  iron  or  copper  ;  but  the 

does  not  aug-  proportion  of  mercury  does  not  by  any  means  influence  the 

ment  the  pr«-  1  r  J  J  J 

dutt.  quantity  of  palladium,  for  I  have  in  vain  endeavoured,  in 

the  above  experiment  on  crude  platina,  to  obtain  a  larger 
quantity  of  palladium  that  I  have  ffated  by  uting  more  of  tbe 
prufliale  of  mercury,  or  to  procure  any  precipitate  by  the  fame 
means  from  a  folution  of  pure  platina. 

The  decompo-  The  decomposition  of  muriate  of  palladium  by  prufliate  of 
fit, on  is  by  double  mercury  is  not  efi'edted  folely  by  the  fuperior  affinity  of  mer¬ 
cury  for  the  muriatic  acid,  but  is  aflifted  alfo  by  the  greater 
affinity  of  pruffic  acid  for  palladium;  for  I  have  found  that 
prufliate  of  palladium  may  be  formed  by  boiling  a  precipitated 
oxide  of  palladium  in  a  folution  of  prufliate  of  mercury. 

The  prufliale  of  mercury  is  consequently  a  teft  by  which 
the  prefence  of  palladium  may  be  dete&ed  in  any  of  its  Solu¬ 
tions;  but  it  may  be  worth  obferving,  that  the  precipitate 
obtained  has  not  in  all  cafes  the  fame  properties.  In  general, 
this  compound  is  afledted  by  heat  fimilarly  to  other  prufliates, 
but  when  the  palladium  has  been  diflblved  in  nitrous  acid  and 
-  precipitated  from  a  neutral  folution  by  prufliate  of  mercury, 
the  precipitate  thus  formed  has  the  properly  of  detonating 
l  i  e  pre“-pi*a  when  heated.  The  noife  is  flmilar  to  that  occafioned  by  firing 
tion  from  a  ni-  an  equal  quantity  of  gunpowder,  and  accordingly  the  explo- 

trous  fi/.utum  f10n  js  attended  with  no  marks  of  violence  unlefs  occafioned 

detonates  by  low  .  _ 

heat,  by  dole  confinement.  The  heat  requifite  for  this  purpofe  is 

barely  Sufficient  to  melt  bifmuth,  consequently  is  about  500°  of 
Fahrenheit.  The  light  produced  is  proportionally  feeble,  and 
tau  only  be  feen  in  the  abfence  of  all  other  light. 

-  -  In 


Prufliate  of 
mercury  is  the 
^eft  cf  pa!  a- 
dium. 
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In  endeavouring  to  diflolve  a  piece  of  palladium  .in  jflrong  Palladium  is 
colourlefs  nitric  acid  for  the  purpofe  of  forming;  the  detonating  very  flowlY  __ 

r  1  0  <  0  adted  on  by  ni- 

prufliate,  1  found  that,  although  the  acid  fhortly  acquired  a  red  trie  icid  and  ex - 

Colour  (urrounding  the  metal,  the  aCtion  of  the  acid  was  ex-  skates  no  gas. 
treinely  flow,  and  I  was  furprifed  to  obferve  a  faCt  that  appears 
to  me  wholly  lingular:  the  metal  was  taken  up  without  any 
extrication  of  nitrous  gas;  and  this  feemed  to  be  the  caufe  of 
the  flow  lolution  of  this  metal,  as  there  was  not  that  circula¬ 
tion  of  this  fluid,  which  takes  place  in  the  folution  of  other 
metals  until  the  acid  is  nearly  faturated. 

As  the  want  of  production  of  gas  appeared  to  retard  the  folu-  Nitrous  acid  a<fls 
tion  of  palladium,  I  tried  the  effect  of  impregnating  a  quantity  mor*  lugn^>* 
of  the  fame  acid  previoufly  with  nitrous  gas,  and  obferved  its 
aCtlon  to  be  very  confiderably  augmented,  although  the  expe¬ 
riment  was  neceflarily  tried  in  the  cold,  becaufe  the  gas  would 
have  been  expelled  by  the  application  of  heat. 

Beflde  thofe  properties  which  are  peculiar  to  palladium  there 
are  others,  not  lefs  remarkable,  w'hich  it  poflefles  in  common 
with  platina.  I  have  on  a  former  occaflon  mentioned  that  thefe 
metals  refemble  each  other  in  deftroying  the  colour  of  a  large 
quantity  of  gold.  Their  refemblance,  however,  in  other  pro¬ 
perties  is  not  lefs  remarkable,  more  Specially  in  the  little 
power  they  poflefs  of  conducting  heat,  and  in  the  fmall  degree 
of  expanfion  to  which  they  are  liable  when  heated. 

For  the  purpofe  of  making  a  comparifon  of  the  conducting  Conducing 

power  of  different  metals,  I  endeavoured  to  employ  them  in  P?wers  °/ 

1  .  1  J  dium  and  platina 

fuch  a  manner,  that  the  fame  weight  of  each  metal  might  ex- as  t®  hear,  tried 
pofe  the  fame  extent  of  furface.  With  that  view  I  feleCted  by  ^  melting 
pieces  of  filver,  of  copper,  of  palladium,  and  platina,  which  had  them.  The 
been  laminated  fo  thin  as  to  weigh  each  10  grains  to  the  (quare  meature  is  not 
inch.  Of  thefe  I  cut  flips  of  an  inch  in  breadth,  and  four  ftive/and ^op- 
inches  long  ;  and  having  covered  their  furfaces  wdth  wax,  I  per. 
heated  one  extremity  fa  as  to  be  viflbly  red,  and,  obferving 
the  diflancc  to  which  the  wax  was  melted,  I  found  that  upon 
the  filver  it  had  melted  as  far  as  inches;  upon  the  copper  2j 
inches:  but  upon  the  palladium  and  upon  the  platina  only  one 
inch  each  :  a  difference  fufficient  to  eflablifli  the  peculiarity  of 
thefe  metals,  although  the  conducing  power  canqot  be  faid  to 
be  timply  in  proportion  to  thofe  diflances. 

In  order  to  form  fome  eflimate  ot  the  comparative  rate  of  Rate  of  expan- 
expanfion  of  thefe  metals  I  rivetted  together  two  thin  plates  of  [^edby  revetting 

F  2  platina  bars  together. 


1‘2S 
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While  ftce!  ex¬ 
pires  through 
12,  platina  will 
expand  9,  and 
palladium  10. 


Calling  in  fand 
ufed  hitherto 
only  for  (mall 
'n#uxe*. 


The  great  foun 
dery  knowh  to 
the  ancients, 
but  was  loft. 

At  its  revival 
large  ftafues 
were  caft  in  fe- 
parate  parts. 


platina  and  of  palladium;  and  obferving  that  the  compound 
plate,  when  healed,  became  concave  on  the  fide  ol  the  platina, 
I  aicertained  that  the  expanlion  of  palladium  is  in  feme  degree 
the  greater  of  the  two.  By  a  fimilar  mode  of  companion  I 
found  that  palladium  expands  confulerably  lels  than  fteel  by 
heat;  fo  that  if  the  expanfion  of  platina  between  the  tem¬ 
peratures  of  freezing  and  boiling  water  be  eflimated  at  9  parts 
in  10,000,  while  that  of  fteel  is  known  to  be  about  12,  the 
expanfion  of  palladium  will  probably  not  be  much  more  or 
lefs  than  10,  or  one  part  in  1000  by  the  fame  difference  of 
temperature. 

It  muft,  however,  be  acknowledged,  that  the  method  I 
have  purfued  is  by  no  means  fufficient  for  determining  the 
precife  quantity  of  expanfion  of  any  fubflanee  ;  but  I  have 
not  been  induced  to  beftow  much  time  on  fuch  an  inquiry, 
fince  the  extreme  fcarcity  of  palladium  precludes  all  chance 
of  any  praftical  utility  to  be  derived  from  a  more  accurate  in- 
veftigation. 


VI. 

Report  made  to  the  Athcnee  des  Arts  of  Paris ,  by  MM.  Ron- 
p  k  let,  Beauvallet,  and  Duchesne;  on  the  founding 
the  Statue  of  Joan  of  Arc  in  Bronze ,  by  a  Way  never  be¬ 
fore  ufed  for  large  Works ,  by  MM.  Rousseau  and  Gbnon, 
under  the  Direction  of  M.  Go  is.  Statuary  * 

The  method  of  cafting  in  fand  hitherto  has  only  been  ufed 
for  figures  from  65  to  70  centimetres  (about  2|  feet)  in 
heighth  ;  while  the  ftatue,  which  wa9  to  be  formed,  being  of 
much  larger  dimenfions,  fliould  of  courfe  be  managed  accord¬ 
ing  to  the  method  called  tlie  great  foundery ,  on  account  of  its 
being  ufed  for  colofial  ftatues. 

This  method  of  calling  was  known  to  the  ancients,  who 
were  even  fuperior  to  us  in  it ;  tut  this  art  was  loft  wuth  many 
others,  and  in  the  time  of  the  Medicis  large  ftatues  were  not 
formed  at  a  fingle  cafting.  The  figures  of  Henry  the  Fourth 
and  of  Lewis  the  Thirteenth,  which  are  feen  at  Paris,  were 

.  •  '  *  •  4 

*  Magazin  Encyclopedique,  T.  I.  p. 
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placed  oil  horfes  made  previoufly,  one  for  the  flatue  of  Ferdi¬ 
nand,  Grand  Duke  of  Tufcany,  and  the  other  for  that  of 
Henry  the  Second,  King  of  France. 

The  ftatue  of  Lewis  the  Fourteenth,  in  the  Place  de  Yen-  That  of 
dome,  is  the  firft  that  was  formed  at  a  fingle  cafting  tince  the 
revival  of  the  art.  It  was  fuitable  to  fo  great  a  prince  to  per-  this  in  a  fingle 
mit  his  image  to  be  made  folely  by  a  grand  method  ;  but  Gi-  Plcce* 
rarden  and  Keller,  to  whom  the  work  was  entrufted,  then 
made  their  firft  attempts,  which  occafioned  mauy  faults,  fuch 
as  the  cafting  it  too  thick,  which  in  ufelefsly  employing  more 
metal,  increafed  the  difficulty  of  fupporting  the  coloffal  figure; 
and  fuch  alfo  as  ufing  unnecefiary  labour;  but  notwithftand- 
ing  all  their  precautions,  the  calling  did  not  fucceed  per¬ 
fectly,  and  confiderable  repairs  were  obliged  to  be  made 
in  it. 

About  the  fame  time  were  ereCted  the  equeftrian  fiatues  of  Various  other  ,  - 

this  prince,  at  Bouffiers  and  at  Lyons,  by  the  fame  G i rarden,  ma,le  *n 

at  Rennes  by  Coizevox,  at  Montpelier  by  Mazeline  and 

Utrels,  and  at  Dijon  by  Le  Hongre. 

After  this,  Le  Moine  bad  to  found  a  ftatue  of  Lewis  the 

Fifteenth  at  Bourdeaux,  which  met  with  great  accidents; 

but  he  had  more  fuccefs  with  one  at  Rennes,  which  was  a 

pedeftrian  ftatue  ;  Guibal  alfo  made  one  for  Nancy.  But  this 

art  did  not  attain  to  a  great  perfection  till  Boucharden  was  The  art  not  very 

employed  to  conftruCf  an  equeftrian  ftatue  of  Lewis  the  Fif-  . 

teenth  at  Paris:  The  great  care  of  M.  Goor  prevented  any  Lewis  XV.  was 

accident  from  happening  to  it,  or  to  that  alfo  which  was  caft  ca^# 

at  Reims  by  the  lame  artift,  from  the  model  of  Pigale.  This 

founder  had  not  the  fame  fuccefs  when  he  formed  the  ftatue 

of  Frederic  the  Fifth  at  Copenhagen,  from  the  model  of  SaJy, 

which  required  great  repairs.  Finally,  great  improvements  Great  improve- 

had  been  made  in  the  art  when  the  ftatue  of  Peter  the  Great  T?ents  maLde 

tne  art  when  the 

was  founded  at  Peterfburg  by  Falconet,  and  neverthelcfs  he  ftatue  of  Peter 
was  obliged  to  refound  a  fecond  time  the  upper  half  of  the  Grcac  was 

_  c  4 r# 

ltatue. 

The  great  difadvantage  of  the  method  hitherto  ufed,  is  its  Difadvantagea 

enormous  expence  and  the  great  time  it  requires.  It  is  true,01  th?  6reac 
r  15  P  ioundery. 

that  for  works  which  are  intended  for  duration  economy  is  not 

the  chief  objeCt;  but  if  they  can  be  performed  equally  wd)  M.  Cois’s  me- 

by  M.  Gois's  method,  at  one-half  the  expence  and  in  a  fourth  th?d  ^perior  to 

it  in  various  re- 
Offpefts. 
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M.  Gold’s  fta- 
tue  of  Joan  of 
Arc  exhibited 
and  admired. 


Reafons  for  be-  of  the  time,  it  certainly  ought  to  be  preferred.  There  is  good 
wo^kfailfwerfor  rea^on  a^°  to  decide,  that  this  method  will  do  equally  well 
the  iargeft  for  the  largefl  works;  for,  according  to  calculation,  the  largeft 
wo.k.s,  ftatue  of  this  kind  in  France  exceeds  that  of  Joan  of  Arc  by 

a  much  fmaller  proportion  than  the  latter  exceeds  that  of  the 
largeft  ftatues  ever  before  caft  in  the  fame  manner,  which 
never  weighed  more  than  from  8  to  10  kilogrammes  (from 
about  17  to  22  lb.)  The  ftatue  of  Joan  of  Arc  weighed  600 
kilogrammes,  which  is  60  times  more;  but  that  of  Lewis  the 
Fifteenth,  which  weighed  17,000  kilogrammes,  was  only 
twenty-eight  times  heavier  than  that  of  Joan  of  Arc. 

But  in  order  to  judge  better  of  the  advantages  of  M.  Gois’s 
method,  it  thall  be  defcribed  at  large,  and  an  account  given 
alfo  of  the  method  of  molding  by  wax,  or  of  the  grand  foun - 
dery,  in  order  to  compare  them  together, 

M.  Gois  having  made  a  ftatue  of  Joan  of  Arc  for  a  prize, 
exhibited  it  in  public  in  the  year  10,  (1802.)  The  prefed  of 
the  department  of  the  Loire  faw  it,  and  propofed  to  the  city 
of  Orleans  to  re-ered  that  monument  to  the  glory  of  this  he¬ 
roine,  which  had  been  deftroyed  in  the  anarchy  of  the  revo¬ 
lution.  It  was  accordingly  ordered  to  be  done,  M.  Gois 
being  informed  of  this,  went  to  Orleans  and  offered  to  make 
a  caft  in  bronze  from  his  ftatue,  without  p'recifely  knowing 
whether  it  was  that  which  the  city  required. 

An  agreement  was  then  made  with  M.  Gois  to  complete 
the  ftatue  at  a  fixed  price,  in  the  courfe  of  about  one  year  from 
it  for  the  city  of  the  5th  Germinal,  An  XI.  or  before  May  4,  180L 
Orleans.  M.  Gois  began  to  be  alarmed  at  the  enormous  expence 

Is  induced  to  of  the  ufual  method  of  calling  fuch  ftatues,  and  at  the  great 
madVJn6  fend  to  t'me  ^  required,  which  he  feared  would  prevent  his  per* 
fave  time  and  forming  the  agreement.  He  knew  that  M.  Roulfeau  had 
expence.  made  a  caft  from  the  groupe  of  Graces  by  Germain  Pilon, 

M.  Roufleau  vvith  great  fuccefs,  by  a  different  method  ;  and  though  thefe 
workTo^him^  figures  were  but  1,38  metres  high,  and  his  ftatue  was  more 
who  had  before  than  two  metres,  (6£  feet)  he  went  notwithftanding  to  eonfult 

of^fhe  Ciraces"3^  ^oun^er»  wh°  engaged  for  the  fuccefs  of  the  method,  and 

and  employs  the  prom i fed  to  employ  in  the  bufinefs  the  fame  workman  who 

l  ime  workman  hacj  caft  ^jie  above  troupe  without  having  met  with  any  ac- 
\vh(7  caft  them.  °  1  n  J 

cident :  This  laft  contideration  determined  M.  Gois  la  entruft 

the  work  to  tl  founders  in  fund , 


He  is  employed 
Vo  make  a  caft 
in  bronze  from 
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The  firfl  of  Fruftidor,  4n  AY.  the  bufinefs  was  began  ; 
but  as  they  commenced  with  the  bas-reliefs,  it  was  not  till 
three  months  after  that  they  undertook  the  work  of  the  flatue. 

They  made  afeof  the  common  fi^nd  of  the  founders,  which  The  procefs  de- 
is  argillaceous,  and  always  kept  a  little  inoifl.  After  having  i^bjoan°ofCArc 
well  raked  it,  feparated  all  the  hones,  and  broken  all  the  in  fund, 
lumps  that  could  be  met  with,  they  filled  with  it  a  cafe  of 
2,20  metres  long,  and  one  metre  broad  at  the  infide,  and  16 
centimetres  high  ;  the  thicknefs  of  the  wood  of  the  cafe  was 
eight  centimetres.  The  fand  was  ftrongly  beaten  with  a  rammer 
10  centimetres  broad  and  60  long,  and  by  this  operation  ac¬ 
quired  fufficient  confidence  to  be  raifed  along  with  the  cafe 
without  any  danger  of  running  out. 

After  this  the  flatue  was  placed  upon  the  firfl  cafe,  which 
is  called  the  falfe  mold ,  becaule  it  was  to  be  afterwards  re¬ 
placed  by  another  :  the  fand  was  flirred  up  a  little,  to  permit 
the  mod  prominent  parts  to  enter  it ;  another  cafe  of  the  fame 
fize  was  then  put  over  the  fird,  and  attached  to  it  by  four 
points  of  iron. 

The  true  concave  mold  was  then  began,  by  modelling  each  Method  of  form- 
part  of  the  figure  with  the  fame  kind  of  fand.  A  w  orkman  ins  the  mo^‘ 
of  much  addrefs  and  intelligence  is  requifite  for  the  divifion 
and  difiribution  of  the  different  pieces  which  form  the 
mold  :  he  fliould  explain  the  motives  which  induced  him 
to  prefer  one  difiribution  to  another :  each  piece  fhould  have 
different  fedlions  :  care  fliould  be  taken  to  mold  the  parts 
which  have  a  large  and  uniform  furface  in  a  fingle  piece, 
while  the  pieces  mud  be  multiplied  for  thofe  portions  of  the 
flatue  which  have  many  finuofities  and  deep  indentations. 

This  part  of  the  operation  requires  the  mod  care ;  for  if  it 
be  performed  with  negligence,  the  extradtion  of  the  model 
would  be  attended  with  great  difficulties;  and  if  the  workman 
employed  is  aukward,  numerous  faults  will  need  reparation 
after  the  cafting,  and  probably  great  accidents  may  happen. 

It  is  but  juflice  to  fay,  that  Genon,  the  workman  on  this 
flatue,  fhewed  in  his  performance  equal  dexterity  and  know¬ 
ledge.  •  •  • 

To  prevent  the  pieces  of  the  mold  from  adhering  to  each 
other,  care  is  taken  to  powder  the  parts  of  each  wdiich  is 
finifhed,  with  charcoal  dufl  inclofed  in  a  bag,  before  a  new 
piece  is  began.  The  workman  having  finifhed  the  mold¬ 
ings 
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ings  of  the  contours  of  the  figure,  filled  up  the  empty  fpacej 
between  them  and  the  cafe  with  (and,  which  he  fir  ft  prefted 
and  forced  together  with  his  hands,  afterwards  beat  it  with 
the  bat,  and  finally  with  a  mallet;  this  compreflion  gives  it 
fuch  a  folidity  that  it  appears  like  ftone,  or  at  leaft  like  baked 
earth. 

The  fame  care  was  taken  with  each  cafe  as  they  were  fuc- 
ceflively  added,  to  the  number  of  feven  ;  which  compleating 
the  top  of  the  ftatue,  the  whole  was  then  reverfed  in  order 
to  replace  the  loweft  cafe,  which,  as  mentioned,  was  only  a 
falfe  mold ;  and  then  each  part  at  the  lower  extremity  was 
alfo  modelled  in  fame  manner  as  the  preceding. 

The  hollow  mold  being  finifhed,  the  cafes  were  taken  afun- 
der,  and  each  piece  removed  feparately  to  take  out  the  ftatue: 
then  they  were  all  placed  in  their  proper  order  in  the  exterior 
mold,  which  may  be  compared  to  the  cover  ufed  by  thofe  who 
The  pieces  of  make  plafter-of- Paris  cafts.  Each  piece  wou Id  be  well  re- 
*!ic  mold  cc  tained  in  its  place  by  its  irregular  form  ;  but  it  was  ftill  farther 
with  pafte,  and  fattened  by  a  little  thin  pafte  made  of  flour,  which  was  ap- 

fecund  by  wires  p)£eci  by  a  brufti  both  to  the  pieces  themfelves  and  the  parts 

palling  into  the  , 

that  adhered  to  the  calcs.  It  was  thought  necelTary  to  take  a 
precaution  more  than  what  was  ufual,  through  the  apprehen* 
fion  that  the  pafte  would  not  hold  together  thofe  large  pieces 
as  well  as  it  did  the  fmall  pieces  in  ieftcr  works;  they  were 
therefore  traverfed  by  long  wires  of  iron,  which  entered  into 
the  cover  or  exterior  mold. 

Tin's  mold  being  thus  entirely  compleated,  had  only  to  be 
Method  cf  form-  dried  till  the  time  of  the  calling.  A  new  mold  was  neceflary 
ing  tuc  core.  (0  be  made  to  caft  the  core:  the  fame  pains  were  not  taken 
with  this  as  with  the  firft,  as  it  would  be  ufelefs  to  do  fo. 
When  this  fecond  mold  was  finiftied,  a  coat  of  modelling-clay 
wras  applied  to  its  infide,  of  the  fame  thicknefs  which  was  in¬ 
tended  to  be  given  to  the  bronze ;  and  without  waiting  for  its 
drying,  it  was  clofed  and  the  core  caft  in  it,  which  was  com* 
pofed,  as  is  ufual,  of  equal  parts  of  plafter  of  Paris  and  of 
brick  dull. 

light  iron  reds  Eight  rods  of  iron  having  been  placed  at  the  infide  of  the 
Jain  fo  as  to  pro-  mold,  afterwards  proje&ed  from  the  core  about  10  or  12  cen- 
coichC  t'melres>  which  ferved  to  place  it  with  precifion  in  the  hollow 

in  order  to  place  mold*  .  , 

it  in  the  mold. 
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Batin  the  mean  time  the  cafes  had  been  placed  one  over  the 
other,  and  the  iron  pins  which  connected  them  fitted  to  their 
places,  taking  care  to  divide  them  into  two  portions,  which 
anfwered  to  the  two  cafes  ufually  employed  by  the  founders; 
and  which,  inftead  of  the  ufual  thicknefs  of  five  centimetres 
at  raofl,  were,  the  one  48  and  the  other  64?  centimetres 
thick. 

In  this  fiate  they  were  dried,  by  placing  them  round  a  bra-  The  pieces  of 

fier  of  kindled  charcoal,  the  fire  of  which  had  the  more  power  the  moki  <incd* 

from  the  mold  being  divided  into  two  portions,  and  empty. 

The  core  was  likewife  dried  by  placing  it  over  a  brafier  of  The  core  alio 

charcoal;  the  fame  was  alfo  placed  round  it;  and  in  eight dlieci* 

hours  the  moifiure  was  entirely  evaporated.  It  was  left  to 

cool,  and  it  was  placed  in  one  half  of  the  meld;  the  fecond  The  mold  and 

half  of  the  mold  was  afterwards  fitted  on,  and  the  whole  com-  *\oie  put  ,t0°e' 

’  ther  ready  tor 

prefied  together  by  iron  prefles  in  the  ufual  manner.  catting,  and  fe- 

After  this  there  only  remained  to  conftrudt  the  bafon, cureQ  by  preiTes« 
(I'echino),  to  fufe  the  metal,  and  make  the  caft.  Thefe  ope¬ 
rations  being  the  fame  for  both  methods  of  founding,  (hall  be 
related,  after  firfi  as  briefly  as  pofiible  deferibing  the  method 
of  catling  by  the  great  foundery  in  which  wax  i$  ufed. 

The  firfi  operation  for  the  great  foundery  is  to  dig  a  trench  Defcription  0f 

proportionate  to  the  fize  of  the  figure  to  be  cafi,  and  to  fur-  caftin&  by  tke 
....  .  ,  r  ....  great  founderv. 

round  it  with  a  w’all  to  prevent  the  earth  from  tumbling  in. 

After  the  model  is  fini Hied  it  is  oiled,  and  a  mold  formed  from  a  mold  formed 

it  with  plafier  of  Paris  in  the  ufual  way,  and  with  the  pre-  the 

■  ^  icD<ir<itc 

cautions  before  directed  for  molding  in  fand  :  In  each  piece  pieces, 
of  this  mold  rods  of  iron  are  inlerted,  by  which  they  may  be 
eafily  lifted  when  the  mold  is  taken  atunder  or  put  up;  each 
of  thefe  pieces  is  numbered,  that  its  proper  place  may  be 
known. 

After  this  feveral  layers  are  applied  with  a  brufii  to  tfie  in-  A  compofition 

fide  of  the  pieces,  of  a  compofition  made  of  7-tenihs  of  yellow  ^ax  la‘rf  oa 
1  /  J  to  the  infide  of 

wax,  1  -tenth  of  turpentine,  1-tenth  of  white  p  ick,  and  the  mold,  of  the 

1-tenth  of  hogVlard,  which  is  melted  {lowly  to  prevent  its thicknePs  in_ 
r  .  .  .  .  . 6  '  J  1  tended  for  the 

forming  bubbles.  *  fcronze. 

When  the  different  layers  form  a  thicknefs  of  three  or  four 

millimetres,  (0. 15  inch)  cakes  of  wax  are  placed  infide  in  thofe 

parts  where  the  bronze  fhould  be  of  a  greater  thicknefs,  and  faf- 

teningsof  (heet-brals  are  inferted,  which  may  take  hold  of  the 

core  and  prevent  the  wax  from  falling  off. 


The 
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Formation  of 
the  true  mold 
Continued. 


The  core  cal  The  mold  is  then  fitted  together,  and  the  core  caft  with 
and  the  model-  quicknefs*  that  it  may  form  an  entire  mafs,  and  not  lie  in 

ling  of  the  wax  layers:  As  foon  as  it  is  folid  the  model  is  taken  afunder,  and 

ftatuary  after  tt  Actuary  repairs  the  wax,  takes  off  all  the  futures  ot  the 
is  taken  out.  molds,  rectifies  the  errors  which  may  have  occurred,  and 

gives  to  the  work  all  the  perfection  of  which  it  is  ful- 

ceptible. 

The  true  mold  After  this  the  true  mold  is  formed  of  materials  capable  of 
wajT^itTcom-6  fuPPorting  the  heat  and  the  impulfe  of  the  metal ;  to  compoie 
pofuion.  which  three-fixths  of  earth  are  mixed  with  one-fixth  of  horfe- 

dung,  and  left  to  rot  in  a  ditch  for  one  winter  :  when  this 
mixture  is  taken  out,  two-fixths  of  broken  crucibles,  well 
pounded  and  palled  through  a  fieve,  are  added  :  the  whole 
is  tempered  with  urine  and  beat  up  on  a  ftone :  it  is  then  wrhat 
is  called  potee. 

When  it  is  to  be  ufed,  a  fufficient  quantity  is  taken  and 
water  enough  added  to  it,  to  make  it  capable  of  being  laid 
on  with  a  brulli ;  forty  coats  of  it  are  then  laid  over  the  wax 
fucceffively,  (care  being  taken  that  one  coat  is  dry  before  an¬ 
other  is  laid  on),  which  altogether  form  a  thicknefs  .of  five 
centimetres  (2  inches.)  The  mold  is  then  furrounded  with  flat 
bands  of  iron,  which  crofs  each  other  like  net-work;  then,  after 
rendering  th e  potee  thicker,  by  adding  earth  to  it,  and  hair  that 
has  been  well  beaten,  it  is  laid  on  over  the  former  work  with 
the  fingers,  until  the  mold  has  attained  the  thicknefs  or  twenty 
centimetres  below  and  fixteen  above  (6  and  8  inches)  ;  after 
which  it  is  lurrounded  a  fecond  time  with  bands  of  fiat  iron. 
Preparations  for,  After  this  a  wall  is  built  round  it,  the  paflages  nccefiary  for 
and  method  or  the  fire  conftru&ed,  and  the  intervening  fpaces  are  filled  up 
wax.  b  C  tiie  w^h  broken  bricks:  Then  the  fire  is  kindled  in  the  pafiages 
moft  difiant  from  the  figure,  and  is  gradually  increafed  for 
nine  days,  and  again  diminiftied  for  the  fame  fpace  of  time. 
On  the  fecond  day  the  wax  begins  to  flow,  and  continues  to 
do  fo  for  ten  or  twelve  days;  about  half  of  it  is  loft. 

When  the  fire  is  extinguifhed,  the  work  is  left  fome  days 

to  cool ;  then  the  broken  bricks  are  removed,  and  before  the 

mold  is  buried,  a  coat  of  plaftcr,  about  half  an  inch  thick,  is 

The  mold  bu-  put  over  it,  which  is  called  the  chemife.  Then  they  proceed 

ned,  and  the  lQ  bur,,  mold,  or  jnclofe  it  with  earth,  fii  ft  taking  care  to 
pipes  and  vents  q  *•  ° 

placed  ready  for  flop  all  the  ways  through  which  the  wax  flowed,  and  to  raile 
wftmg-  .  the 
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the  pipes  for  the  vents  and  for  the  entrance  of  the  fufed  metal. 

The  earth  ufed  forenclofing  the  mold  thou  Id  be  tir(t  tkreened, 
and  then  laid  on  equally  in  the  excavation.  After  each  courfe 
is  raifed  to  a  thicknefs  of  thirty  centimetres,  ( 1  toot)  it  is  beaten 
down  till  it  is  reduced  to  ten. 

After  this  there  only  remains  to  build  the  bafon  for  the  re¬ 
ception  of  the  metal,  called  the  echuio. 

In  enumerating  the  operations  necelfary  for  the  method  of  Enumeration  of 

rafting  in  fand  fird  mentioned,  the  authors  of  the  report  datethc  varlous  ad- 
.  .  „  1  .  vantages  of  caft- 

them  to  amount  to  ten;  while  thofe  uled  tor  caning  in  the  ;n  fand,  aT1£i 

large  way  lafl  recited,  in  which  wax  is  ufed,  amount  to  no  ^advantages  of 

lefs  than  twenty -eight,  each  of  which  they  particularize;  but  fay,** 

as  thefe  operations  may  readily  be  counted  from  the  relation 

already  given,  this  catalogue  is  not  inferted  here.  They  alfo 

remark,  that  the  laying  on  the  wax  on  the  pieces  of  the  mold 

takes  up  much  time,  as  does  likewife  the  preparation  of  the 

potee :  that  in  the  fir H;  method  the  circling  with  bands  of  iron 

is  entirely  avoided,  and  the  building  of  the  patfages  for  the 

fire,  which  are  very  expend ve;  that  likewife  the  molding 

and  felting  up  of  the  vad  number  of  pipes  and  vents  is  faved 

in  it  ;  and  in  the  drying  of  the  vvoik  the  economifing  of  fuel 

is  greatly  in  favour  of  the  fird  method,  for  in  it  thefe  operations 

are  performed  in  a  fbort  time  with  a  very  (mall  fire,  which  in 

the  oilier  method  require  at  lead  three  weeks  and  a  powerful 

heat :  that  in  the  repairing  of  the  wax  the  datuary  mud  work 

with  his  own  hands  :  and  that  in  taking  out  the  dalue  when 

cad,  there  is  vadly  lefs  trouble  in  the  did  meihod. 

The  authors  here  deferibe  the  method  of  ere&ing  the  fur¬ 
nace  for  fufing  the  metal  for  the  datue  of  Joan  of  Arc  ;  but 
as  it  was  condru&ed  to  burn  wood,  which  fuel  is  not  ufed  in 
our  founderies,  and  as  the  defeription  would  be  on  other  ac¬ 
counts  of  but  little  benefit  to  our  artifis,  it  is  omitted. 

It  is  only  necedary  to  fiate,  that  the  place  which  contained 
t?he  fufed  metal  wms  at  fuch  an  elevation,  that,  when  the  Hop¬ 
per  which  retained  it  was  driven  in,  it  might  flow  freely  into 
the  echino  through  the  pafiage  prepared  for  it. 

The  mold  for  the  datue  was  partly  buried  in  the  earth,  fo  as  The  mold  of  the 
to  allow  a  fall  for  the  metal  ot  eight  centimetres  (3  in.)  from  the  (*atuf  .of  Joa" 

°  '  Arc  laid  in  the 

hearth  to  the  entrance  of  the  pipes ;  and  the  authors  obferve,  earth  ready  for 

that  the  trouble  of  bury  ing  the  mold  might  be  avoided  by  lay-  caftin£* 

ing 
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Parts  of  tlie  fta- 
tue  caft  fcparate 
from  the  reft. 


loco  kilograms 
of  metal  fufed. 


ing  it  on  i(s  fide,  for  which  pofition  they  think  it  was  (uffi- 
ciently  well  prepared. 

The  ftatue  was  all  formed  in  one  mold,  except  the  fkirts, 
( pleinte ),  one  arm,  and  the  plumes  of  the  helmet,  which  were 
placed  in  a  feparate  cafe:  This  might  have  been  difpenfed 
with,  but  it  was  apprehended  that,  if  they  remained  with  the 
ftatue,  they  would  have  much  encreafed  the  difficulty  of  the 
work,  by  adding  to  the  elevation  of  the  figure. 

Every  thing  being  prepared  for  the  cafting,  about  1000 
kilograms  (about  32  C.)  of  the  metal  was  placed  in  the  fur¬ 
nace,  one  half  of  which  metal  confified  of  old  cannon,  a 


third  of  copper,  and  the  reft  of  brafs;  and  on  the  8th 
of  Germinal,  An  XII.  (29lh  March,  1801),  at  eight  o’clock 
in  the  afternoon,  the  metal,  after  five  hours  heating,  being  in 
compleat  fufion,  and  the  echino  and  the  Hoppers  which  clofed 
the  two  paftages  for  the  metal  being  previoufly  heated, 
M.  RoulTeau  forced  in  the  plug  that  retained  the  metal  in  the 
furnace;  it  flowed  immediately  into  the  tchino ;  the  Hoppers 
were  removed  from  the  paflages  for  the  metal  from  thence, 
and  in  lefs  than  two  minutes  a  little  of  the  metal  appeared  at 
the  vents,  and  fhewed  that  the  caft  was  completed. 

On  removing  the  fand  it  was  found  that  no  accident  had 

«r  additlons'PairS ^aPPenec^  but  a  flight  flaw  on  the  ftomach  of  the  figure;  that 
the  head  was  quite  perfect ;  and  that  there  had  been  tio  par¬ 
tial  cafting,  or  any  part  of  the  figure  neceflary  to  replace, 
which  often  happens  in  the  other  method. 

The  reporters  The  reporters  conclude  with  high  encomiums  on  the  ad- 

Tecommend  the  van{3rres  Gf  this  method  of  cafting,  and  recommend  that  me- 
Athente  des  Arts  &  b 

to  give  medals  dais  be  given  to  MM.  Roufteau  and  Genon  by  the  Athende 

to  MM.  Rouf-  ^es  jn  teftimony  of  their  merit ;  and  that  as  the  rules  of 

feau  and  Genon,  ,  t  • 

and  to  make  ho-  l"e  Society  prevented  tins  recompence  from  being  granted  to 

nourable  men-  any  0f  j(s  members,  honourable  mention  Ihould  be  made  of 
turn  of  M.  Gois.  .  .  ^  . 

M.  Gois. 


The  caft  made 
by  M.  Rouf¬ 
leau  :  Jt  fuc- 
ceeded  com- 
pleatly. 


The  ftatfle  re- 


Lxpcrlmcnts 
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VII. 

Experiments  made  at  the  Galvanic  Society  of  Paris,  by  M.  Rif- 
fant,  Director  of  the  Nitre  and  Gunpowder  Works ,  tending 
to  prove  that  Muriatic  Acid  is  not  compofed  as  announced 
by  M.  Pachiani  *. 

Toon  as  the  Galvanic  Society  knew  that  M.  Pachiani,  The  galvanic 
of  Pifa,  had  announced,  that  he  had  obtained  muriatic  acid  fnexpLh^nS 
by  depriving  water  of  a  portion  of  its  oxigen,  their  firft  care  to  determine  the 

was  to  engage  in  a  courfe  of  experiments  both  by  galvanifm  chhniVwfition 
and  electricity,  to  obtain,  if  it  was  poftible,  a  confirmation 
of  a  difeovery  fo  important  to  the  progrefs  of  fcience.  The 
fociety  had  a  letter  communicated  to  them,  which  was  ad- 
drefied  on  the  9th  of  May,  1805,  by  M.  Pachiani,  to  M. 

Pignotti ;  in  which  he  recited  the  refults  which  he  had  ob¬ 
tained,  but  without  entering  into  any  detail  relative  to  the 
nature  or  order  of  his  experiments;  they  only  knew  that  he 
ufed  the  galvanic  pile.  They  therefore  determined  to  make 
their  experiments  with  the  fame  apparatus,  in  the  manner 
which  appeared  to  them  the  leafl  likely  to  produce  refults 
liable  to  objections.  Two  of  thefe  experiments.  which  ap¬ 
peared  principally  worthy  of  attention,  were  conducted  as 
follows : 

Experiment  I. 

A  portion  of  a  new  glafs  tube  was  taken,  three  inches  Dcfcrjption  of 

,  and  0.35  inch  in  diameter  infide,  one  of  the  ends  ^apparatus 
r  I-  1  ,  r  .  ,  ,  .  ,  ufed  in  Exp.  i  ft, 

ot  this  tube  was  doled  at  the  lamp;  to  the  other  end  was 

united  a  capillary  tube  bent  in  fuch  a  manner  as  to  pafs  under 
ajar,  and  at  equal  difiances  from  the  junction  of  the  capil¬ 
lary  tube,  two  points  were  drawn  out  at  the  lamp  in  the 
thicknefs  of  the  glafs,  by  means  of  which  two  bits  of  gold 
wire  of  about  0.02  inch  in  diameter,  and  of  the  fiandard 
0.976  of  purity,  were  inferled  in  the  tube,  at  a  fmall  diftance 
from  its  lower  extremity,  and  difpofed  fo  as  not  to  touch  each 
other,  or  bear  againft  the  fides  of  the  tube;  thefe  points 
of  the  glafs  were  then  clofed  at  the  lamp.  The  tube  and  its 
capillary  prolongation  were  filled  with  diftilled  water,  whofe 

*  Journal  de  Vhy/ique,  Tom.  LXI.  p.  £81* 
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The  hind  of  the 
pile  moifti ned 
wirh  folution  of 
jrruriate  of  loda: 
gas  immediately 
Unengaged  on 
its  completion, 


the  activity  of 
the  difengage- 
tnent  of  gas  re- 
revved  by  agitat¬ 
ing  the  wires. 
This  activity 
always  greateft 
at  four  in  the 
aft«rnoon- 
The  apparatus 
faparated  alter 
continuing  in 
vi&ion  thirty- 
four  days. 

The  water  in 
the  tube  di- 
afiin  fhed  one 
half,  the  gold 
wires  oxidcd, 
that  next  the 
zinc  moft,  793 
cubic  centime¬ 
ters  of  gas  col¬ 
lected. 

The  lemaining 
liquor  in  the 
tube  has  no 
tafte,  has  no 
aCtion  on  turn- 
folc,  arid  is  n  t 
affeCted  by  folu- 
tiojH  of  nitrate  of 
fi.vtr. 


purity  had  been  proved  by  nitrate  of  fiiver;  the  whole  vVaA 
fattened  by  wax  on  a  fmall  pi£ce  of  gla Ts,  placed  in  the 
mid fl  ot  an  horizontal  galvanic  pile  of  fifty-two  double  t q u are 
p'ates  of  4.2 5  inches  at  each  tide.  Thefe  plates  were  fepa* 
rated  by  pieces  of  leather,  which  formed  between  each 
other  diVi lions,  which  were  filled  with  very  pure  fund,  mottt* 
ened  by  a  folution  of  muriate  ot  foda.  The  capillary  lube  was 
patfed  beneath  the  water  of  a  cittern,  with  its  extremity 
under  the  mouth  of  a  jar  filled  with  water.  The  two  wires 
of  gold  being  made  to  communicate  with  the  two  poles  of  the 
pile,  its  activity  was  immediately  exhibited  by  the  di (engage¬ 
ment  of  gas  in  chains  of  bubbles  very  apparent,  parting  from 
the  extremity  of  each  of  the  gold  wires,  but  in  a  more  con- 
fiderable  quantity  from  that  correfponding  with  the  copper 
pole.  This  activity  of  difengagement  ©f  gas  continued 
without  interruption  from  the  eighth  of  Thermidor,  to  the  23d 
of  the  fame  month,  on  which  day,  alter  the  pile  being  moitten- 
ed  with  folution  of  muriate  of  foda,  it  flopped  for  tome  time  : 
it  fdon  however  recommenced,  and  always  did  fo  after  any  fuf- 
penfion.  Its  activity  was  immediately  renewed  by  agitating 
the  wires  which  communicated  with  the  poles  of  the  pile. 
The  adivity  of  the  pile  was  conttantly  greatett  at  four  o'clock 
in  the  afternoon;  and  immediately  afterwards*  it  began  to 
diminifh.  On  the  1  1th  of  Ffudider  the  apparatus  was  taken 
afunder,  after  continuing  for  thirty-four  iucceffive  days  in 
continual  adion.  The  water  was  then  dim  ini  filed  to  half  its 
original  volume,  but  had  not  lolt  any  of  its  limpidity. 

The  extremities  of  the  gold  wires,  from  whence  the  gas 
had  proceeded,  were  oxided,  but  that  mott  perceptibly 
which  communicated  with  the  zinc  pole  of  the  pile.  The 
whole  gas  obtained  and  collected  during  the  experiment,  was 
793  cubic  centimetres  (1200  inches).  The  liquor  remaining  in 
the  tube  was  carefully  examined  ;  it  produced  no  fenfation  o. 
latte  on  the  tongue,  had  no  adion  what  foe  ver  on  the  tincture 
of  turnfol  and  of  fernambuc,  and  did  not  produce  the  leatt 
cloudinefs  in  the  folution  of  nitrate  of  fiiver. 

The  gas  produced  by  the  adion  of  tlie  pile  was  then  ex¬ 
amined.  After  having  introduced  one  meafure  of  it  into  the 
eudiometer  of  Fontana,  an  equal  meafure  of  nitrous  gas, 
made  purpofely  for  the  proof,  was  added  ;  an  abforption  of 

feventv- 
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fevenly-feven  two  hundredth  parts  took  place  in  the  volume  The  Sas  pro- 

r  c  r  1  duced  is  tried  by 

ot  the  two  meafures.  Fontanas’s  eu- 

In  order  to  a  (certain  whether  all  t  he  oxigen  which  the  gas  diometer,  an 

contained  had  entered  into  combination  in  this  abforption,  a  ^emy-fevcu 

fecond  meafure  of  nitrous  gas  was  introduced  into  the  two- hundredths 

eudiometer;  but  the  gas  did  not  experience  any  diminution  talies  pIacc* 

of  its  volume.  The  quantity  of  oxigen  which  the  abforption 

produced  by  the  introduction  of  the  firft  meafure  of  nitrous 

gas  might  indicate,  was  attempted  to  be  valued  by  a  com- 

parifon  with  atmofpheric  air  etlayed  in  the  fame  manner;  for 

which  purpofe  one  meafure  of  atmofpheric  air  was  introduced, 

and  an  equal  quantity  of  nitrous  gas  added  ;  an  abforption  of 

fifty-five  two  hundredth  parts  took  place  in  the  volume  of 

the  two  meafures.  In  confidering  this  abforption  as  the  eftedt 

ot  the  combination  of  nitrous  gas  with  the  volume  of  oxigen 

gas,  correfponding  to  the  0,22  parts,  which  atmofpheric  air 

contains,  it  may  be  concluded,  that  the  abforption  of  feventy- 

feven  two  hundredth  parts,  produced  with  the  gas  of  the 

pile,  reprefented  proportionally  the  combination  of  the  fame 

quantity  of  nitrous  g»s  with  a  little  let's  than  0,31  parts  of  ^he  quantlty 

the  oxigen.  It  was  then  obferved  that  the  meafures  of  gas  ed'fn  thTgas'11 

having  been  introduced  feparatcly  and  fuceeffively  into  the  valued  at  0,31 

eudiometer,  it  might  happen  that  they  were  not  (ufficiently  Parts* 

well  mixed,  and  that  consequently  the  abforption  was  not  as 

compleal  as  it  might  be.  It  was  thought  that  it  might  be  better 

to  pafs  the  gafes  in  feparate  meafures  under  a  jar,  and  then 

tp  introduce  the  whole  volume  together  into  the  eudiometer. 

The  former  experiments  having  been  repeated  in  this  manner, 

an  abforption  took  place  between  the  gas  of  the  pile  and  the 

nitrous  gas,  of  ninety-two  two  hundredth  parts  in  the  volume 

of  the  two  gafes,  in  place  of  feventy-feven  re  fulling  from 

the  fame  proof,  by  the  firft  method  ;  and  with  the  atmofpheric 

air  and  the  nitrous  gas  the  abforption  was  fixfy-eight  two 

hundredth  parts  inftead  of  fifty-five.  There  refults  then  from 

this,  according  to  the  fame  ratio  of  the  0,22  parts  of  oxigen 

contained  in  the  atmofpheric  air,  a  proportional  indication  of 

about  0,30  parts  of  this  gas  contained  in  that  of  the  pile.  The  proportion 

It  was  again  proved  with  the  eudiometer  of  Vojta,  by  in-  °{ t^e  0Xi£en 

&  r  .  J  after  more  exadt 

troducing  a  fingle  meafure  into  it,  through  which  the  ele&ric  trials  is  more 

(nark  was  made  to  pafs;  the  proof  was  afterwards  repeated  accuratety  va- 

*  1  *  •,  lued  at  0,30  of 

fuceeffively.  the  gas. 


MUUT\rTC  ACID. 


no 


precipitated, 


The  gas  farther  fuccefli vely,  on  two,  three,  and  four  meafures,  and  always  the 
fuSiwimet  gives  abforption  refulting  from  the  inflammation  by  tbe  electric 
the  (amc  refult  fpark,  gave  the  lame  indication  of  about  0,30  parts  ol 

olo,3ooxigen.  oxigen 

Experiment  II. 

Apparatus  ufed  Two  grammes  (31  gr.)  of  di Allied  water  were  put  into  a  glafs 
m  fecund  ex-  (Ubc  jnt0  t[)e  form  ()f  a  fyphon  ;  two  wires  of  gold  of 

cribed.  commerce  of  about  0,003  inch  in  diameter,  pafling  into  the 

moifteir  d  with  wa*er  a^out  0,024  inch  diftance  from  each  other,  were 
river  water  con-  inclofed  in  this  tube ;  the  tube  was  then  placed  upon  an 
taining  i  fix-^  horizontal  pile  of  fifty  double  plates,  of  about  3|  inches 

The  gold  wire  is  *n  eac^  fide.  The  intervals  between  them  were  filled  up 
thfTblved  and  with  dry  fand,  and  then  moiftened  with  river  water  acidulat¬ 
ed  with  about  -£-G  of  nitric  acid.  The  wires  of  gold  having 
been  placed  in  communication  with  the  two  poles  of  the 
pile,  the  water  in  the  lube  aflfumed  in  the  firft  day  a  reddifh 
brown  tint  at  the  fide  of  the  copper  pole,  and  the  wire 
which  pafled  to  that  part  was  covered  with  a  coat  of  oxide 
of  gold  of  a  deep  brown  colour.  The  wire  which  com¬ 
municated  with  the  zinc  pole  did  not  affurne  the  fame  tint ; 
the  gold  of  the  wdre  was  diflfolved  by  degrees,  and  was 
precipitated  together  with  a  part  of  the  filver.  This  pre¬ 
cipitate  exhibited  with  a  magnifying  lens,  over  almoft  the 
whole  length  of  the  lube,  cryflals  in  needles.  The  wire 
correfponding  to  the  zinc  pole  was  entirely  deprived  of  the 
gold  which  covered  it,  and  then  only  conti fled  of  a  thread 
of  filver  of  extreme  tenuity.  But  very  little  gas  was  dif- 
charged  from  either  extremities  of  the  wires.  The  water  was 
not  diminifhed  a  fiftieth  part  of  its  volume. 

The  p  !c  con-  The  pile  continued  in  activity  40  days  from  the  28th  of  Mef- 
forty' days.aft  °n  ^dor  lo  die  8th  of  Fru&idor.  It  indicated  then  on  the  lafl  day 
Indicates  by  the  by  the  eleftrometer  (Amplified  by  one  of  the  Members  of  the 
inte-'b"  oi  "  Galvanic  Society,  from  that  conflruded  in  Germany,  deferibed 
840*.  *  in  the  Journal  de  Phyfique  lor  the  month  Meflidor,  an.  13,) 

If  uor^ri^hc08  3n  *nten^lty  840  degrees.  The  liquor  remaining  did  not 
afford,  by  any  of  the  different  reagents,  the  leafl  trace  of 
oxidity ;  a  metallic  tafle  was  alone  perceptible  in  it. 

The  galvanic  feciely,  in  examining  chiefly  the  refults  of 
the*  (lift  experiment,  as  correlponding  more  particularly  with 
the  fact  announced  by  M*  Pachiani,  have  confidered,  that  in 

allowing 


very  little  gas 
produced,  the 
water  in  the 
tube  is  not 
diminilhed  I- 
firtieth. 


iquor 
tube  fhews  no 
trace  of  acidity 
by  any  of  tiie 
reagents,  and 
has  a  metallic 
?aite* 
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allowing  for  the  final  I  quantity  of  oxigen  which  had  caufed 

the  oxidation  of  the  extremities  of  the  gold  wires,  the  whole 

quantity  of  the  oxigen  contained  by  the  gas  of  the  pile  may 

be  valued  in  a  very  near  approximation,  at  0,31  of  its  volume; 

and  it  is  very  nearly  in  this  fame  proportion  that  oxigen  gas  The  Society- 

enters  into  the  formation  of  water;  it  was  thought  that  it  t^inJc.t*le 

7  ®  of  their  pile 

might  thence  be  concluded,  that  the  whole  effeft  ot  the  only  decompofed 

galvanic  pile,  during  the  entire  continuation  ef  the  ex-  ^ water  mro 
•  *  .a  ,  .  ^  „  r  ,  oxigen  and  hv- 

periment,  had  been  the  decompohtion  ot  a  part  ot  the  water  drog?n  gates/ 

employed,  and  the  feparation,  in  their  Pate  of  purity,  of an^ 

the  oxigen  and  hidrogen  gafes  which  compofed  it.  The  taken*,  ^nTth at 

Society  then  are  of  opinion,  that  M.  Pachiani  was  deceived  the  asid  found 

as  to  the  nature  of  the  acid  which  he  announced  that  he  ln  expen” 

ment  was  pro- 

obtained,  and  that  this  acid*  might  have  been  produced  by  duced  by  other 

fome  animal  or  vegetable  fubilance  employed  in  the  appara-  nieans  than 

,  ^  ,  ,  ,  ,  thofe  he  ari- 

tus.  The  Society  does  not  hefitate  to  declare,  that  with  the  nounced, 

apparatus  which  they  ufed  in  preference,  (as  being  the  mo  ft  aml  tbaC  *iS 

fimple,  and  the  lead  liable  to  the  influence  of  other  matters,) 

they  do  not  think  it  poflible  to  effect  any  thing  by  the  action  by  the  galvanic 

of  the  galvanic  pile,  but  a  decompofltion  more  or  lefs  great,  Y'sVecompY1^ U * 

of  the  water  ufed  in  the  experiment.  don. 


VIII. 

Account  of  an  Ancient  Geographical  Tablet  in  the  Mufeum  of 
Cardinal  Borgia,  from  f  a  Memoir  prcfented  to  the  Academy 
of  Gottingen,  by  Professor  Heeven. 

In  the  Mufeum  of  Cardinal  Borgia  there  is  depofited  an  The  tablet  was 
ancient  geographical  tablet,  from  which  an  engraving  has  in  tbej 

*  M.  Giobert,  in  Van  Mon’s  Journal,  pretends,  that  the  acids  Cardinal  Borgir> 
and  falts  ufed  in  the  pile  circulate  along  the  <zuires,  and  pafs  into 
any  liquor  into  which  they  are  conducted  j  which  does  not  ap¬ 
pear  probable. — B. 

The  galvanic  apparatus  ufed  in  thefe  experiments  is  called  a 
pile  through  the  whole  of  the  French  paper,  though  from  its 
horizontal  pofition  the  appellation  does  not  lean  very  proper. 

Trans . 

f  This  memoir  is  entitled,  “  explicatio  planiglobii  orbis  ter- 
rarum  faciem  exhibens,  ante  medium  fee.  xv.  fumma  arte  con¬ 
fetti  ;  agitantur  fimul  de  hiftoria  mapparum  geographicarum  rette 
inftruenda  confilia. 

Vol,  XIII. — February,  1806.  M  teen 
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The  defign  is 
two  feet  in 
diameter,  and 


been  m.ide,  one  of  the  impreftions  of  which  is  in  the  poPief- 
fion  ot  the  anfhor  of  the  Memoir.  This  remarkable  monu¬ 
ment  is  not  a  chart  drawn  by  the  pen,  but  a  round  tablet,  of 

done  in  coloured  which  the  defign  occupies  a  fpaoe  about  two  feet  in  diameter, 
enamel,  on  whjch  the  hemifphere,  known  at  that  time,  is  reprefented 

limits  of  the  in  coloured  enamel,  like  a  round  furface.  The  countries  and 
markedCS  n0t  P^aces  are  marked  by  their  proper  names,  but  the  limits 

accounts inferted the  countries  are  not  traced;  the  mountains,  the  rivers, 

in  it  of  various  t(ie  people,  and  all  the  things  remarkable  fas  the  animals,  the 

remarkable  ,  ,  ,  ,  ,  V 

things.  battles,  the  caravans,  the  bazars,  the  camps,  the  wandering 

tribes,  & c.)  are  reprefented  and  explained  on  it  by  inferip- 

tions  in  the  iatin  tongue,  but  written  in  German  characters. 

It  may  be  conceived  from  this  tirft  view  how  interefting  this 

monument  is,  and  alfo  with  what  art  it  is  executed,  fo  that 

it  is  impoftible  to  luppofe,  that  it  was  made  for  the  ute  of  a 

private  perfon.  Its  date  is  not  mentioned,  but  it  may  be 

determined  with  certainty  that  it  was  conducted  in  the  firft- 

Why  fuppofed  to  half  of  the  fifteenth  century.  In  reality,  the  moft  recent 

half^  even*  marked  on  it  is  the  victory  of^Tamerlane  over  Bajazet 

of  the  fifteenth 
century. 


It  is  the  oldeft 
geographical 
defign,  except 
**he  chart  of 
Sanudo. 


in  1402  ;  there  is  no  mention  of  the  taking  of  Conftanlinople, 
or  the  leaft  trace  of  any  of  the  difeoveries  of  the  Portuguefe. 
Of  the  geographical  charts  known  at  prefent,  that  of  Marino 
Sanudo  at  the  commencement  of  the  fourteenth  century  is 
the  only  one  certainly  more  ancient ;  but  that  of  Andre  Bianco 
of  14.36,  which  Fo rmaleoni  has  made  known,  is  very  nearly 
of  the  fame  time  as  this  monument.  No  general  fource  of 
imformation  can  be  difeovered  by  'which  the  author  of  the 
tablet  has  been  aftifted.  It  is  not  made  according  to  docu¬ 
ments  from  Ptolemy;  it  more  follows  thofe  of  the  Arabians, 
efpecially  with  regard  to  Africa  ;  of  the  names  which  are 
found  in  the  works  of  Marco  Paolo,  and  the  other  more 
ancient  travellers  in  Alia,  only  tome  are  feen  on  that  part  of 
the  world.  The  extent  of  Europe  is  reprefented  as  much 
greater  than  that  of  Africa,  and  at  leaf!  as  large  as  that  of 
Alia.  The  following  are  fome  of  the  moft  remarkable  par¬ 
ticulars  of  it :  Sweden  is  fet  down  under  the  name  of  Magna 
Denmark  omitt-  Gothia,  and  Denmaik.  is  wanting.  In  Pruftia,  the  feat  of  the 
ed,  Lithuanians  wars  of  the  Teutonic  order  with  the  Lithuanians,  reprefent- 
L  '  *  ed  with  this  ihlcripition  :  Uic  funt  conjiniu  paganorum  et  chrif- 

tianorum ,  qui  in  Prujia  adintuem  continao  bellunt.  It  may  be 
perceived  by  this,  that  the  Lithuanians  were  therein  con- 

fidered 


Sweden  called 
Magna  Gothia 
in  it, 
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fidered  as  Pagans,  although  cluidianity  was  introduced 

among  them  before  this  period.  Raffia  appears  under  the  Raffia  called 

denomination  of  Tartary,  and  near  the  Calpian  Sea  and  the 

fea  of  Afof,  are  reprefented  the  famous  Bazars  of  thufe  times.  Bazors  rc- 

England  and  Scotland  appear  at  the  border,  but  there  is  no  Panted. 

more  room  for  Ireland.  Africa  exhibits  none  of  the  dif- 

coveries  of  the  Portuguefe,  but  the  northern  half  of  it  was 

knowm  to  the  author  as  far  as  Soudan.  He  names  not  only  It  contains  none 

the  villages  along  the  coad,  but  he  moreover  knows  that  the  the  difcovenes 
°  ®  of  i  he  Portuguefe 

inhabitants  or  mount  Atlas,  the  people  or  Barbary  are  at  Africa. 

war  with  the  Saracens.  Near  thefe  mountains  is  infcribed. 

In  Mix  mnntanis  habitant  plnres  principes  et  reges,  et  habitant 

continuo  in  tentoriis,  et  prediantur  continuo  contra  Saracenos, 

et  contra  juxta  cajlra  et  civitates  *.  In  Egypt  the  junction  of  The  junction 

the  grand  caravan  of  Mecca  is  marked,  and  not  only  the  °^he  Caravans 
°  J  of  Mecca  noted 

names  of  the  deferts  of  fand  are  inferted,  but  thofe  alfo  of  -in  Egypt. 

the  places  mod  important  to  commerce,  as  Tagaza,  Ganu- 

fia,  &c. 

The  kingdom  of  Preder  John  extends  in  Nubia  ab  ojiio  Extent  of  Prefter 

gandix  (Cape  Gardefan)  usque  ad  jiuvium  aivri.  Bianco  like-  '  a 

wife  lets  down  the  kingdom  of  Preder  John  in  Africa  in 

the  fame  manner,  fo  that  the  Portuguefe  are  not  the  fird 

who  have  thus  deferibed  it.  Alia  does  not  prefent  fewer  Camps  of  the 

fingularitie,?.  In  Ada  Minor  the  camps  of  the  Tartars  are  T3rtars  in 

/»  ,  ,  ry,  .  .  ,  Minor  marked, 

reprelented  ;  lartaria  reges  maxima ,  qua  lartari  cum  fuis 

jumentis  et  bobus  excurrunt,  civitatern  ex  muftis  tentoriis  et 

carutes  fituant.  India  is  divided  into  India  Juperior,  where  the  divifions  of 

the  body  of  St.  Thomas  is  found,  and  many  chridian  king-  ofthA** 

doms,  and  India  interior ,  in  qua  Cathai  civitas  et  magnificanis  inferted, 

Imperatoris  Tarlarorum  fedes.  China  is  likewife  inferted  in  it,  and  China  with 

and  its  capital  Cambalck  (Cambalu  Pekin)  is  alfo  named.  baikTpeUinT" 
On  the  frontiers  of  little  Bucharia  at  Organti,  (Urgang) 


*  The  Latin  of  the  inferiptions  in  this  paper  is  not  very  correft, 
continuo  is  ufed  in  them  for  fem[ier ,  and  juxta  for  vidua ,  the 
word  Jiiuanl  is  alfo  improper,  and  fome  others,  but  thefe  circum- 
ftances  perhaps  only  mark  more  ftrongly  the  authenticity  of  the 
account.  In  the  infeription  relative  to  India  interior,  a  fmall 
alteration  has  been  made  from  the  memoir  in  this  tranfladon  , 
The  word  magnificanis  has  been  formed  from  magni  canis  in  the 
memoir,  which  being  fo  printed,  evidently  was  an  error,-— B. 

M  2  dr 
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The  route  of  de  Organic  ad  Carthagium  r adunt  camel i  in  quatuor  menfibiis, 
Cath^^he  t0  ^ie  caravans  going  and  returning  to  Catliai  are  represented, 
country  of  Gog  On  the  eaftern  border  the  country  of  Gog  and  Magog  is  fet 
the  ^:nf  ^own>  anf*  finally  locus  deliciarum  or  paradife. 
radife. 


Various  opinions 
cn  the  nature 
of  birdlime ; 

t 

M.  Fourcfoy, 


M.  Chaptal, 


Ceoffrov, 
Valmonc.  de  Bo 
mare. 

Ancient  moie 

of  preparing  it, 
by  boiling  and 
pounding  the 
berries  of 
miitletoe  j 


IX. 

Analyfvt  of  Birdlime .  By  M.  Buillon  Lagrange/' 

Sect.  I. 

The  Origin  and  Preparation  of  Birdlime . 

The  fubdance  known  by  the  name  and  appellation  of  bird¬ 
lime,  has  been  daffed  among  the  immediate  productions  of  ve¬ 
getables. 

M.  Fourcroy  was  the  fird  perfon  who  coniidered  this  mat¬ 
ter  to  be  glutinous:  he  has  defcribed  it  as  a  fpecies  in  his 
"  Syfteme  des  Connoijfances  Chimiques,”  Vol.  VIII.  p.  306. 

Birdlime,  according  to  this  chemift,  may  be  made  of  the 
berries  of  midletoe,  or  of  the  tender  bark  of  the  holly,  and 
feverai  other  kinds  of  trees,  macerated  in  water.  Although 
this  fubdance  appears  to  have  been  hitherto  not  examined  with 
fufficient  accuracy,  many  qualities  have  been  difcovered  in  it 
analogous  to  thofe  of  gluten. 

Excepting  a  few  chemical  properties,  mentioned  in  my 
€t  Manuel  drun  Coars  de  Chimief  *  third  edition,  I  have  never 
found  in  any  work  the  lead  elucidation  of  the  nature  of  this 
fingular  fubdance. 

M.  Chaptal,  in  his  **  Piemens  dc  Chimie”  fpeaks  only  of 
its  preparation.  As  the  method  prefcribed  by  this  chemid  is 
nothing  different  from  that  in  the  “  Materia  Medina”  of 
Geoffroy,  and  in  the  u  Dictionary”  of  Valmont  de  Bomare, 
'  I  fhall  quote  the  article  itfelf. 

“  The  ancients  made  ufe  of  the  berries  of  the  midletoe  of 
oak  in  the  preparation  of  birdlime.  The  berries  being  firft 
boiled  in  water,  were  pounded,  and  the  hot  water  was  then 
poured  off,  in  order  to  carry  away  the  feeds  and  rhind.  At 
prefent  birdlime  made  of  the  bark  of  holly  is  preferred.  The 
middle  bark  is  made  choice  of,  as  being  the  mod  tender  and 


Annales  d*  Chimie,  Vol.  LVI. 
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green :  this  is  placed  in  a  pit  to  rot,  after  which  it  is  pounded  at  prefent  it  is 
in  mortars  until  it  becomes  a  pafte,  and  is  then  wafhed  and  rotted  and 
cleanled  with  water.  This  fubftance  has  been  contidered  as  pounded, 
dil'culfive  and  emollient,  when  applied  qutwardly.” 

It  is  already  known  that  the  miftletoe  of  oak  is  employed  in  Miftletoe  of  o,k 
feveral  pharmaceutical  preparations ;  as,  the  univerfal  wrater,  pilar* 

the  antifpafmodic  powder.  Gutters  powder,  &c. 

In  England,  according  to  GeofTroy,  birdlime  is  made  of  the  Englifli  mode  of 

bark  of  holly.  He  fays,  the  bark  is  boiled  in  water  feven  or  j^g1"8  bird* 

eight  hours,  lill  it  becomes  foft  and  tender.  This  is  laid  in  Bark  of  holly  la 

mafles  in  the  earth,  and  covered  with  (tones,  placing  one  boile^  rotte^ 

.  °  .  pounded,  wafh- 

Jayer  over  another — the  water  having  been  previoufiy  drained  cd,  and  kneaded, 
from  the  bark.  In  this  (fate  it  is  left  to  ferment  and  rot,  du¬ 
ring  a  fortnight  or  three  weeks,  in  which  time  it  changes  to  a 
kind  of  mucilage.  It  is  then  taken  from  the  pit,  pounded  in 
mortars  till  reduced  to  a  paffe,  waftied  in  river  water,  and 
kneaded  till  freed  from  all  extraneous  matters.  The  pafte  is 
left  in  earthen  veffels  during  four  or  five  days,  to  ferment  and 
purify  itfelf.  It  is  afterwards  put  into  proper  vefiels,  and  thus 
becomes  an  article  of  commerce. 

This  mode  of  preparation  is  not  univerfally  followed,  as 
every  county  has  its  peculiar  way :  there  are  even  thofe  who 
make  a  fecret  of  the  procefs. 

At  Nogenl-le-Rotrou  birdlime  is  manufactured  by  cutting  Method  purfued 
in  fmall  pieces  the  fecond  bark  of  the  holly,  fermenting  them  ^^8ent’le“ 
in  a  cool  place  during  a  fortnight,  and  then  boiling  them  in  firft  rotdng  and 
water,  which  is  afterwards  evaporated.  ttlen  ^diiig  • 

At  Commerci  and  its  environs  birdlime  is  obtained  from  At  Commerci. 
feveral  fiirubs,  as  the  holly,  the  wild  vine  ( viburnum  lantana , 

Lin.)  and  the  miftletoe  of  every  fpecies. 

The  beft  is  that  made  from  the  prickly  holly,  which  is  green-  Bcft  fort  from 

ifh :  that  obtained  from  the  viburnum  lantana  is  of  a  yellowifh  the  prickly 
•  '  »  •  .  holly  i 

tint.  In  ufing  this  latter,  the  epidermus  is  rejected,  and  only 

the  fecond  bark  employed. 

The  birdlime  which  I  ufed  in  my  experiments  was  made 
from  the  fecond  bark  of  holly  ;  and  on  comparing  it  carefully 
with  fome  which  had  been  lent  me  from  Commerci,  I  found 
there  was  no  apparent  difference  between  them.  I  thought 
this  precaution  ellential  to  obtaining  greater  preciiion  in  my 
analyljs.  It  is  well  known  that  the  birdlime  of  commerce  is 
never  in  a  pure  ftate  ;  it  is  frequently  a  coinpofition  of  vege¬ 
table 
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preparation  of 
birdlime. 


Chara&eriftics. 


It  becomes  dry 
and  brittle  by 
expofure  to  the 
air  ; 

but  vifeid  again 
when  wetted. 


By  moderate 
heat  it  fufes. 


Strong  beat  in¬ 
flames  it  j 


fable  and  animal  matter;  fornetimes  it  is  even  adulterated 
with  turpentine,  oil,  vinegar,  &c.  It  was  therefore  nccef- 
fary  that  I  fhould  be  certain  as  to  its  purity  ;  and  by  the  fol¬ 
lowing  mode,  which  I  adopted,  1  obtained  birdlime  of  the 
very  bed  quality. 

Having  procured  a  fuflficient  quantity  of  the  fecond  bark  of 
holly,  I  bruifed  it  well,  and  boiled  it  in  water  for  four  or  five 
hours :  the  water  being  poured  off,  I  depofited  the  bark  in 
pits,  in  earthen  pans,  where  it  remained  till  rotten,  or  at  lead 
till  it  became  vifeous,  moiftening  it  from  time  to  time  with  a 
little  water.  When  it  had  obtained  a  proper  degree  of  fer¬ 
mentation,  it  was  cleanfed,  by  wathing,  from  all  heteroge¬ 
neous  matters. 


Sect.  II. 

Chemical  and phyfical  Charadcrijlics  of  Birdlime. 

Birdlime  is  of  a  greenifh  colour,  and  of  a  four  flavour;  it  is 
gluey,  ftringy,  and  tenacious.  Its  fmell  refembles  that  of 
linfeed  oil. 

Spread  on  a  glafs  plate,  and  expofed  for  fome  time  to  the 
a6tion  of  air  and  light,  it  dries,  and  becomes  brown  in  colour, 
being  no  longer  vifeous.  When  quite  dry,  it  may  be  re¬ 
duced  to  powder,  in  which  date  it  is  totally  di veiled  of  its 
adhefive  qualities,  and  only  recovers  them  on  the  addition  of 
water. 

Birdlime  reddens  tin6lure  of  turnfole. 

When  gently  heated  in  a  porcelain  velTel  it  melts,  but  does 
not  become  very  liquid ;  it  fwells  in  bubbles,  which  float 
upon  the  furtace.  This  kind  of  fufion  produces  fmall  black 
grains,  which  render  the  birdlime  grumous :  it  produces  a 
fmell  very  fimilar  to  that  obtained  from  animal  oils,  on  raiflng 
their  temperature. 

If  this  fufton  be  continued  for  fome  time,  the  birdlime 
aflumes  a  brownifli  colour ;  but  recovers  its  proper  charac¬ 
terises  on  cooling. 

Placed  on  red-hot  coals,  it  burns  with  a  brifk  flame,  and 
creates  a  great  deal  of  fmoke. 

Heated  in  a  crucible  of  platina,  it  takes  fire  when  the  cru¬ 
cible  is  red-hot ;  produces  a  lively  flame,  which  rifrs  to  about 
two  decimetres,  accompanied  with  a  confiderable  quantity  of 

fmoke, 
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finoke,  which  eafily  attaches  to  the  chimney  :  this  combuflion 
always  takes  place,  although  the  crucible  be  taken  out  of  the 
fire. 

A  whitifli  refidue  is  left,  which  is  very  alkaline  and  partly  leaving  an  alka- 
folubie  in  water.  Re-agents  demonftrate  the  prefence  0f line  refidue. 
fulphate  and  muriate  of  potafh. 

That  part  which  w'ater  could  not  take  up,  on  being  put  Experiments  on 
into  muriatic  acid  vras  ditfolved  with  fome  effervefcence.  the  ref"ldue* 
This  liquid  is  copioufly  precipitated  by  the  oxalate  of  am¬ 
monia  ;  prufliate  of  potato  gives  a  blue  precipitate.  That 
produced  by  ammonia  is  of  a  patty  confidence,  partly  foluble 
in  cauttic  potato  :  whence  maybe  inferred  that  the  refidue.  It  contains  fo- 
independent  of  the  falts  foluble  by  water,  is  computed  of  the  luble  la,t  aild 

carbonates  of  lime  and  of  alumine,  with  a  tmall  portion  of  lime,  and  alu- 

mine  and  iron. 

Water  has  very  little  influence  on  birdlime*  On  boiling.  Water  has  Utile 
the  matter  does  not  completely  diflolve,  but  acquires  merely  on  bird*' 
a  fmall  increafe  of  fluidity,  which  it  lofes  in  cooling,  and 
refumes  its  primitive  confiftency. 

This  water  obtains  no  colour;  its  flavour  is  at  firfi;  infipid, 
afterwards  four,  and  it  reddens  tincture  of  turnfole. 

Evaporated  to  the  confiftency  of  a  fyrup,  it  becomes  co¬ 
loured,  with  a  mucilaginous  appearance,  which  may  be  fepa- 
rated  by  alcohol. 

The  action  of  water,  therefore,  is  confined  to  the  folution  It  takes  up  fome 
of  a  mucilaginous  fubftance,  with  a  fmall  portion  of  the  ex-  m**cila£e« 
traftive  matter. 

It  is  not  thus  with  cauflic  polafh.  Its  concentrated  folu-  Cauftlc  potafli 
tion  forms  at  once  with  birdlime  a  whitifli  magma,  which  {ririNme^and1*1 
turns  brown  on  evaporation,  with  a  reparation  of  ammonia,  gives  out  ammo* 
This  compofition  is  lefs  vifcid  ;  it  acquires  a  great  degree  nm* 
of  hardnefs  by  expofure  to  the  air;  and  its  fmell  and  tafie  are 
limilar  to  thofe  of  foap. 

It  is  chiefly  foluble  in  water  and  alcohol,  there  remaining  The  compound 

but  a  few  vegetable  dregs.  Thefe  folulions  are  afledted  by  tbe  habl" 

°  ° J  tudes  of  foap,  > 

ltrong  acids;  but  thefe  kinds  of  decompofilions  prefent  no 

new  phenomena  to  thofe  obtained  with  a  folution  of  foap,, 

The  raofl  feeble  acids  foften  birdlime,  and  partly  diflolve  it;  Weak  acids 

when  concentrated,  they  a£i  in  a  different  manner.  ^en  ar?d  part^ 

J  .  .  diflolve  bird- 

Sulphuric  acid  renders  it  black  and  charry  :  by  adding  pow-  jime. 

tiered  lime,  fo  as  to  form  a  thick  magma,  a  reparation  of  ace-  s,ulP^ur‘c  acid 

.  cnans  it. 
tic 


148 


B I R  D  L I  E . 


Hot  nitric  acid 
decompofes  it, 
*nd  form 
of  wax  : 


which  forms 
foap  with  pot- 
afh 


tic  acid  and  ammonia  is  procured.  There  can  he  no  doubt 
but  that  in  addition  to  the  acetic  acid  naturally  prefent  in 
birdlime,  more  is  produced  by  the  action  of  the  fulphuric 
acid. 

Nitric  acid,  whilfl  cold,  has  very  little  power  over  bird- 

*ud  forms”  kind  ^me  :  ^ut  on  *ncreafin£  temperature,  the  mixture  turns 
yellow,  diffolves,  and  as  evaporation  advances  fwells  confi- 
derably,  leaving  at  lad  a  hard  brittle  mafs.  This  mafs,  when 
a  fecond  time  fubmitted  to  the  adlion  of  nitric  acid,  is  dif- 
folved,  a  part  being  converted  into  malic  and  oxalic  acids. 
By  continuing  the  evaporation  a  yellow  matter  is  obtained, 
eafily  friable,  yielding  to  the  preffure  of  the  fingers  like  wax, 
with  a  kind  of  elafticity,  and  melting  by  means  of  a  gentle 
heat. 

Potafh  combines  with  this  matter,  changes  its  colour  from 
yellow  to  brown,  and  forms  perfect  foap. 

Alcohol  partially  Alcohol  partially  diffolves  it,  and  becomes  yellowifli ;  its 
diflolves  it.  tranfparency  is  diminifhed  by  the  addition  of  water. 

On  evaporating  the  alcohol  to  drynefs,  there  remains  a  yel¬ 
low  matter  diveded  of  the  greafy  appearance,  which  yields  a 
fweet  odour  in  burning. 

Cold  muriatic  acid  has  no  action  upon  birdlime:  when 
heated  it  turns  it  black. 

Oxigenated  muriatic  acid  operates  differently.  Either  by 
mixing  the  gas  with  the  water  containing  the  liquid  birdlime, 
or  by  fhaking  it  in  a  bottle  with  the  acid  in  a  very  concentrated 
ftate,  the  following  phenomena  were  equally  oblervcd  : 

The  birdlime  quickly  loft  its  colour,  and  became  white; 
it  was  no  longer  vifeid,  but  divided  into  hard  compact  por¬ 
tions,  containing  in  their  centre  a  quantity  of  birdlime,  which 
the  oxigenating  principle  had  not  reached.  This  non-oxige- 
nation  may  be  attributed  to  the  difficulty  there  is  of  preferving 
this  fubftance  in  its  liquefied  ftate  in  hot  water,  whereby  the 
operation  of  the  acid  is  confined  to  its  exterior  furface. 

The  chara&eriftics  of  oxigenated  birdlime  are — 

1.  It  is  capable  of  being  reduced  to  powder. 

2.  It  is  infoluble  in  water,  even  when  heated. 

3.  It  does  not  become  liquefied  at  a  high  temperature. 

4.  It  will  not  turn  yellow,  nor  will  it  form  a  reftn  with 
nitric  acid. 


Cold  muriatic 
acid  has  little 
aft  ion  on  bird¬ 
lime. 

Oxigenated  m. 
acid  alters  bird- 
time  confider- 
ablv. 


Charafteri  flies 
of  oxigenated 
birdlime. 


Acetous 
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Acetous  jacld  foftens  birdlime  and  diflblves  a  certain  quan¬ 
tity  ;  the  liquor  acquires  a  yellow  colour  ;  its  tade  is  inlipid. 

Carbonate  of  potafh  produces  no  precipitate  ;  evaporation 
gives  a  red  nous  redduum,  which  cannot,  however,  be  brought 
to  a  date  of  per  fe£t  dry  net's. 

Certain  metallic  oxides  are  eadly  reduced  on  being  heated 
with  birdlime. 

Semi-vitreous  oxide  of  lead  a  flumes  a  grey  colour,  diflblves, 
and  forms  with  the  birdlime  an  empiadic  mafs. 

Alcohol  at  40  degrees,  and  boiling,  diflblves  birdlime  fo 
long  as  it  is  kept  hot;  it  is  clear,  and  of  a  tranfparent  yellow 
colour  ;  but  in  proportion  as  the  liquor  cools,  it  becomes 
turbid. 

A  yellow  matter  may  be  feparated  by  filtering,  which  is 
much  fofter  than  the  original  mats;  melts  in  a  moderate  heat, 
diffufing  a  fmell  analogous  to  that  of  wax,  of  which  it  feems 
to  poflbls  all  the  qualities. 

The  filtered  liquor  is  bitter,  naufeous,  and  acid  ;  precipi¬ 
tating  in  water,  and  leaving  on  evaporation  a  fubflance  dmilar 
to  redn. 

Sulphuric  ether  may  be  conddered  as  the  true  folvent  of 
birdlime:  its  adion  on  this  fubdance  is  rapid,  fird  dividing  it, 
and  then  difiblving  it  nearly  in  toto ,  there  remaining  only  a 
few  vegetable  dregs.  The  liquor  acquires  a  greenidi  yellow 
colour,  and  flrongly  reddens  turnfole.  On  adding  a  little 
water  the  mixture  thickens,  and  the  ether  fwims  on  the  top; 
but  if  a  tutdcient  quantity  of  water  be  poured  in  to  diflolve 
the  ether,  a  body  of  oil  is  formed  on  the  furface,  bearing  a 
confiderable  analogy  to  that  of  lintfeed  :  this  may  be  con¬ 
verted,  by  the  aflifiance  of  the  femi-vitreous  oxide  of  lead, 
into  an  emplaftic  mafs. 

By  evaporating  the  dilution  of  birdlime  in  ether,  a  greafy 
fubdance  is  obtained,  of  a  yellow  colour,  and  of  the  foftnefs 
of  wax. 
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Sulphuric  ether 
the  true  folvent 
ot  birdlime. 


Water  feparates 
oil  from  the  fo* 
lution. 


Ether  by  evapo* 
ration  gives  a 
greafy  fubft,ance. 


Conclufion. 

From  the  foregoing  obfervations  it  will  be  perceived  how 
little  analogy  exifls  between  birdlime  and  gluten. 

A  dimple  comparifon  will  be  diffident  to  dedgnate  the  place  9eneral  ProPcr- 
jt  ought  to  occupy  among  vegetable  productions.  ties  bildiime* 
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PURIFICATION  OF  OIL. 


( 


Recapitulation 
of  the  points 
wherein  it  dif- 
fersfrom  gluten. 


Birdlime  is  vifeid,  elaftic,  dries  a  little  in  the  air,  by  ex- 
polure  to  which  it  becomes  brown  ;  but  is  not  rendered  brittle 
and  irrecoverable  like  gluten. 

It  melts  in  the  fire,  fwells,  and  burns  with  a  vivid  blaze  ; 
but  does  not  diffufe  that  animal  odour  which  is  to  be  obferved 
in  gluten. 

Water  will  not  difiolve  birdlime;  it  merely  imbibes  the 
mucilage,  the  extractive  matter,  and  the  acetic  acid. 

Alcalies  difiolve  it;  when  concentrated,  they  convert  it 
into  foap. 

Dilute  acids  foften  and  partially  difiolve  birdlime. 

Concentrated  fulphuric  acid  renders  it  black  and  charry. 

Nitric  acid  turns  its  colour  to  yellow,  converting  the  fub- 
ftance  partly  to  malic  and  oxalic  acids,  and  partly  to  relin  and 
wax. 

Oxigenated  muriatic  acid  renders  it  white  and  folid,  con- 
diluting  oxigenated,  birdlime. 

Alcohol  exerts  but  little  aftion  upon  birdlime;  it  difiolves 
the  refin  and  defiroys  the  acid. 

Lafily,  fulphuric  ether  difiolves  it  entirely. 

Birdlime,  therefore,  differs  from  gluten, 

iff.  In  the  acetous  acid  which  exiffs  in  it, 

2d,  In  being  very  {lightly  animalized. 

3d.  In  the  mucilage  and  extractive  matter  which  may  be 
obtained  from  it. 

4th.  In  the  great  quantity  of  relin  which  may  be  obtained 
from  it  by  means  of  nitric  acid. 

5th.  In  its  folubility  in  ether. 


Method  of  purifying  Oil.  By  M ,  Curaudeau.* 

T  .  .  •  ,  . 

The  purification  HE  purification  of  oils  for  combuffion  confiffs  folely  in 

cf  oil  confifts  in  their  clarification  :  It  is  only  fince  Argand’s  lamps  have  come 
jt*  clarification.  .  r  .  .  .  r  ,  .  «  ,  .  ,  ..  (. 

into  common  ufe  that  this  lubject  has  received  much  attention. 

There  are  many  proeefies  for  the  purification  of  oils,  but 

all  are  not  equally  good  ;  and  thofe  who  fell  purified  oil  make 

a  fecret  of  the  method  of  purification. 

#  From  Cours  complet  cTAgiiculture,  Tome  XII. 
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However,  as  the  art  of  purifying  oils  ought  to  be  known 
by  thole  who  manufacture  them,  (he  proeelfes,  wrhich  are 
eonfidered  the  mofl  economical  and  fimple,  fhall  be  here 
mentioned;  by  which  information  they  will  be  able  to  obtain 
that  profit  which  thofe  now  make  who  follow  this  fpecies  of 
induflry  after  them, 

The  procefs  for  the  purification  of  oil  by  fulphuric  acid,  PrOcefs  by  ful- 
which  follows,  is  little  different  from  that  publifhed  by  ^r^^aCld  de” 
Thenard, 

To  one  hundred  parts  of  rape  oil  one  part  of  fulphuric  acid  Sulphuric  acid 

is  to  be  added,  diluted  with  fix  times  its  weight  of  water;  ^ the^T-  ^lie^ 

the  mixture  fhould  be  firongly  agitated,  and  as  foon  as  this  is  mixture  ftrongly 

completely  finifiied,  it  is  left  ftill  till  the  oil  becomes  clear  ;  ?S|talecb  and 

when  it  is  perfectly  clear  the  purification  is  effected. 

There  remains  at  the  bottom  of  the  vefiel  an  acid  liquor 

fomewhat  coloured  :  the  oil  is  to  he  feparated  from  the  fedi-  ^be  oil  fepa- 
,  .  1,1  •.  •  i  •  -it  rated  from  the 

ment;  and  in  order  to  be  certain  that  no  acid  is  retained  by  fediment;  pow- 

the  oil,  forne  ounces  of  pow'dered  chalk  is  to  be  added ;  the  dered  chalk 

mixture  fhould  then  be  fliaken,  and  the  oil  again  left  quiet  ag^’ 

to  fettle.  to  fettle. 

The  adlion  of  the  fulphuric  acid  in  this  procefs  confifts  in 

depriving  the  oil  of  all  its  humidity,  although  it  is  itfelf  mixed 

with  water,  and  in  feparating  from  it  a  mucofo-exlractive  The  acid  in  this 

fubffance,  the  prefence  of  which  diminifiies  the  energy  of  the  ^paiates 

•  the  mucolo-ex- 

combuftion  of  the  oil,  covers  the  wick  with  charcoal,  and  tractive matter 

produces  much  fmoke  :  It  is  then  on  the  abflraclion  of  thefe  . 

1  .  .  #  ...  which  injures  its 

principles  foreign  to  the  oil,  that  its  quality  of  giving  a  good  comlpuftion. 
light  depends. 


Another  Method . 


The  next  procefs  to  be  deferibed  has  been  followed  by  fome 
manufacturers,  who  have  had  good  fuccefs  with  it. 

To  one  hundred  parts  of  rape-feed  oil  ten  parts  of  water 
are  to  be  put,  to  which  one  part  of  wheaten  flour  has  been 
added  j  the  mixture  is  to  be  well  agitated,  and  then  to  be 
heated  until  all  the  water  added  has  been  evaporated,  or, 
more  properly,  until  the  oil  has  ceafcd  to  have  any  union 
with  the  fubftances  which  it  held  in  fufpention  :  In  this  Gate 
it  becomes  purified  ;  and  at  the  end  of  twenty-four  hours  it 
is  very  clear,  and  does  not  differ  at  all  in  quality  from  that 
prepared  by  fulphuric  acid. 

In 


Procefs  by  flour 
and  water. 

Flour  and  water 
added  to  the  oil; 
the  whole  well 
agitated,  and 
heated  til!  a  re¬ 
paration  of  the 
contained  mat¬ 
ters  enfues  ;  in 
24  hours  after 
this  it  is  clear* 
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The  heat  fhould 
be  applied 
gradually,  and 
fliouid  not 
exceed  80® 
Reaumur. 


M.  Curaudeau 
led  io  this  pro- 
cefs  by  obferving 
the  reparation 
of  white  fauce 
into  two  fub- 
ftances  where 
too  much  done. 
% 


In  the  practice  of  this  laft  procefs,  care  Ihould  be  taken  to 
heat  the  oil  gradually,  and  not  to  raife  its  temperature  above 
80  degrees  of  Reaumurs  thermometer.  (212  Fahrenheit) 
This  heat  is  futheient  to  effect  the  codtion  of  the  flour,  and  of 
the  mucofo-extra61ive  matter  contained  by  the  oil ;  a  greater 
degree  of  heat  would  colour  the  oil,  and  deprive  it  of  the  ap¬ 
pearance  mod  favourable  to  its  tale. 

M.  Curaudeau  was  led  to  this  procefs  by  an  obfervation, 
which  every  one  may  likewife  make.  It  is  well  known  that 
the  fauce  called  melted  butter,  when  too  much  boiled  is  (Sepa¬ 
rated  into  two  parts,  one  which  is  thick  and  occupies  the  bot¬ 
tom  of  the  veflfel,  while  the  other  part  is  clear  and  floats  above 
the  firft  :  The  lower  lubflance  is  the  cafeous  part  of  the  butter 
united  to  the  flour  that  has  been  added  to  the  fauce,  and  which 
the  adtion  of  the  fire  has  feparated  from  the  oil,;  The  upper 
fubfiance  is  the  butter  deprived  of  all  foreign  matter;  and  in 
this  ftate  it  may  be  called  purified  butter . 


The  mafearet 
takes  place  only 
when  the  waters 
are  low. 


The  Pororoca  of 
the  Amazons 
fimilar  to  it, 
a  like  occurrence 
at  the  Orcades, 
and  in  the  rivers 
of  Hudfons  bay, 
and  in  the 

Mifiiifipi. 


XI. 

On  a  peculiar  Fluctuation  of  tlic  Hirer  Dordogne,  called  the 
Mafcarct.  By  I\f.  La  grave  Sorbie  *. 

The  peculiar  movement  of  the  waters  of  the  River  Dordogne, 
which  is  called  the  MaJ caret,  takes  place  twice  each  day  in  the 
fummer  time,  uhen  the  i eaters  are  low,  which  is  an  eflential 
condition.  A  fimilar  motion  alfo  takes  place  on  the  river  Ama¬ 
zons  according  to  the  report  of  M.  de  la  Condamine,  when  it  is 
named  the  Pororoca;  the  fame  is  alfo  perceived  at  the  Orcades, 
off  the  north  of  Scotland,  according  this  author :  and  M. 
Sorbie  has  teen  accounts  in  the  publications  of  fome  voyagers 
of  its  likewife  occuring  in  fome  of  the  rivers  of  Hudfon’s 
bay,  and  alfo  in  the  Milliffipi. 

It  is  not  furprifing  that  this  phenomenon  does  not  happen 
in  all  rivers  ;  it  is  not  always  feen  even  in  the  Dordogne. 
From  (he  mofl  cxacSt  obfervation,  if  the  fummer  is  not  dry, 
and  that  the  waters  are  not  low  to  a  certain  degree  the  Maf- 
caret  does  not  appear,  It  rarely  occurs  in  winter;  it  however 


*  Journal  de  Phyfique,  LXI.  286. 
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lomelirnes  takes  place  during  very  hard  fro  Us,  when  the  cold 
has  diminifhed  the  waters  by  the  formation  of  much  ice  ; 
but  this  happens  very  feldom,  and  has  never  been  more  than 
three  times,  in  feveral  ages. 

There  is  a  maximum  of  depredion  in  the  waters  neceffary  The  mariners 
to  its  appearance  ;  Wherefore  the  mariners  in  the  neighbour- 
hood  of  Bourdeaux  are  in  the  habit  of  talking  of  it  fome-  lownefs  of  the 
what  in  this  manner,  **  The  waters  have  fallen  fo  much,  the  nver> 
tide  will  encreafe  to  day  to  fuch  a  height,  we  fhall  have  a 
Mafcaret”,  and  they  load  their  barks  accordingly,  and  take 
precautions  to  avoid  it.  The  manoeuvres  of  thefe  mariners 
have  caufed  fome  naturalids  in  the  vicinity  of  Bourdeaux  to 
obferve  long  tince,  that  this  phenomenon  mud  depend  on  a 
natural  caufe,  connected  with  the  bed  of  the  river,  fince  thefe 
men  can  foretel,  without  being  fcarcely  ever  midaken,  by  the 
depredion  of  the  water,  whether  the  Mafcaret  (hall  appear 
or  not,  although  fometimesit  has  not  appeared  before  for  fome 
years,  becaufe  the  rains  have  prevented  the  waters  from  di- 
minidiing  to  the  neceifary  degree. 

No  one  has  yet  tried  to  explain  the  caufe  of  this  lingular  no  account  of 
fa£I,  not  even  M.  Condamine,  or  if  there  be  any  works  on  the  ^*e  cau^  die 
fubjeft,  they  are  unknown  to  the  author  though  his  dudies  have  publifhed. 
been  particularly  dire&ed  in  the  line  where  fuch  information 
might  occur,  and  he  has  read  much.  In  order  to  enable  others 
to  account  for  the  fadls,  lie  mentions  thofe  which  relate  to  it  fuch 
as  he  has  himfelf  feen,  and  fuch  as  he  has  been  told  have  been 
witneded  for  feveral  ages. 

In  the  dimmer,  or,  more  properly  fpeaking,  when  the  waters 
are  low’,  there  appears  at  a  little  didance  from  the  jundlion  of 
the  Dordogne  with  the  Garonne,  or  at  Bee  d’Ambes,  an  ac-  It  confifts  of  an 
cumulation  of  water,  like  a  promontory,  on  the  diore,  wdiich  accumn!ation  of 

J  .  .  water,  which 

is  from  the  thick  nets  of  a  ton  to  that  ol  a  (mail  houfe,  and  appears  firft  at 

which  rolls  along  with  fuch  velocity  that  no  horfe,  whatever  ^>Am^es> 

might  be  his  fpeed,  could  keep  up  with  it.  It  follows  the  and  rufhes  up 

direction  of  the  diore,  and  makes  a  mod  frightful  noife.  The  g^tvetodty^ 

herfes  and  oxen,  which  feed  in  the  meadows  near  the  river,  and  a  frightful 

run  away  with  their  utmod  fpeed  exhibiting  the  greated  ter-  noife1! 

.  J  ,  r  ,  .  „  terrifies  the 

ror ;  fo  much  to  that  they  remain  trembling  a  long  time  after,  cattle, 
and  cannot  be  driven  back  but  with  much  difficulty.  The  and  the  water 
ducks  and  geefe  have  alto  been  feen  to  precipitate  themfelves 
into  the  reeds  at  its  approach,  with  the  greated  fpeed  and  af¬ 
fright 
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overturns  fhe 
piers  along  the 
river,  and  diives 
the  large  (tones 
which  compofe 
them,  more 
than  fifty  paces 
oft', 

tears  up  large 
trees  by  the 
roots,  and  finks 
and  breaks  vef- 
fels  in  pieces. 
Above  Sr.  Andre 
it  appears  in 
waves,  above 
Asque  is  feen  in 
its  original  form; 
in  waves  again 
above  Lile,  at 
Terfac  it  re¬ 
gains  its  firft 
appearance ; 
at  Fronfac  it 
occupies  the 
whole  breadth 
of  the  river, 
paftes  before 
Lifbourne  with 
a  terrible  noife, 
and  ceafes  at 
Peyrefite. 
Account  of  the 
Pororoca  on  the 
Amazons : 


its  noife  heard 
at  a  league 
diftance. 

It  advances  in 
feveral  waves, 
each  twelve  or 
fif  teen  feet  high, 


fright,  and  lie  flat  there,  without  being  able  to  come  out. 
Hard  bodies,  which  lie  in  the  way  of  the  Mafcaret  are  ftruck 
by  it  with  Inch  force,  that  the  piers,  built  for  the  ute  of  the 
velTels,  along  the  fhore  are  demoliflied,  and  fome  ol  the  ft  ones 
which  compofe  them,  although  very  large,  are  driven  away 
more  than  fifty  paces;  the  ftrongeft  trees  are  torn  up  by  the 
roots,  the  barks  which  it  meets  are  not  only  funk,  but  broken 
afunder,  efpecially  if  they  are  near  the  fhore,  or  have  any 
hard  body  lying  beneath  them.  From  the  place  called  St. 
Andre  (See  the  lower  part  of  Plate  IV.)  on  the  river,  the 
Mafcaret  forms  ilfelf  into  waves  which  half  its  breadth  as  far 
up  as  Caverne;  there  it  dilappears  for  a  fhort  time,  to  appear 
again  between  Afque  and  Lile  like  a  promontory,  and  then 
returns  into  the  form  of  waves  as  tar  on  as  Terfac  ;  at  Terfac 
it  regains  its  ftrlt  appearance,  which  it  only  quits  at  Vayne;  from 
Vayne  it  proceeds  along  the  bank  as  far  as  Fronfac,  the  Houle  o( 
M.  de  Richelieu ;  from  Fronfac  it  occupies  the  whole  breadth  of 
the  river,  paftes  with  a  terrifying  noife  before  the  village  of 
Libourne,  throws  the  road  for  veftels  belonging  to  this  village 
into  confufion,  and  afterwards  appears  at  Genifac-les  Reaux 
and  at  Peyreftte  with  but  very  little  force.  The  whole  paftes 
in  the  courfe  of  (even  or  eight  leagues. 

The  following  is  the  account,  which  M.  la  Condamine  gives 
of  the  Pororoca  of  the  river  Amazons,  the  comparifon  of  the 
effe&s  of  which  with  thofe  of  the  Mafcaret  will  tend  to  efta- 
blifh  the  theory  of  thefe  phenomena. 

In  his  voyage  to  the  river  Amazons,  page  193,  lie  relates,  that 
4i  between  Macapa  and  Cape-Port,  where  the  channel  of  the 
river  is  moll  confined  by  the  iflands,  and  efpecially  eppofite 
the  mouth  of  the  Arawary,  which  joins  the  Amazons  on  the 
north  fide,  the  flowing  of  the  fea  exhibits  a  lingular  pheno¬ 
menon.  During  the  three  da)  s  next  the  full  of  the  new  moons, 
the  times  of  the  higheft  tides,  the  fea,  inftead  of  taking  almoft 
fix  hours  to  rile  arrives  at  itsgrealeft  heighth  in  one  or  two  mi¬ 
nutes  ;  it  may  be  conceived  that  this  does  not  happen  quietly; 
there  is  heard  at  a  league  diftance  a  terrible  noife,  which  an¬ 
nounces  Lht  Pororoca,  which  is  filename  that  the  Indians  of  thefe 
parts  give  to  this  frightful  flood.  In  proportion  as  it  approaches 
thenoife  encreafes,and  foon  an  accumulation  of  water,  like  apro- 
montory,  appears  from  12  to  15  feet  high  ;  after  that  another 
is  feen,  then  a  third,  and  fometimes  a  fourth,  which  follow 

2  each 
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each  other  clofely,  and  which  occupy  the  whole  breadth  of 

the  channel.  Thefe  waves  advance  with  a  prodigious  rapidity,  which  rufli 

break  and  overturn  every  thing  which  oppofes  them.  I  have 

feen  in  tome  places  a  large  extent  of  land  carried  away,  great  aud  overturn 

trees  torn  up  by  the  roots,  and  ravages  ot  all  kinds  committed;  everything 

,  ,  _  ,  .  ,  r  ,  ,  which  oppofes 

every  where  that  they  pals  the  banks  are  lvvept  clean;  the  them,  carry- 

canoes,  the  pirogues,  and  even  the  barks  can  only  efcape  their  avvay  large  por- 
fury,  by  anchoring  in  deepwater.  After  having  examined  janci^  ^n<i  tear 
this  phenomenon  with  attention  in  different  places,  I  have  al-  up  trees  by  the 
ways  remarked  that  it  only  takes  place,  when  the  riling  flood  occurs 
is  engaged  in  a  narrow  channel,  or  meets  in  its  way  with  a  in  narrow  chan- 
bank  of  fand,  or  a  {hallow  place,  which  occalions  an  obftacle  j^s£s°voerr 
to  it ;  that  it  was  in  thofe  places  alone  that  this  impetuous  and  low  places, 
irregular  movement  of  the  waters  commenced,  and  that  it 
ceafed  a  little  beyond  the  bank,  when  the  channel  became 
deeper,  or  grew  confiderabiy  wider.  It  is  faid  that  fomething  it  ceafed  where 
fimilar  to  this  happens  at  the  ides  of  the  Orcades,  at  the  north  |-he  cha"ne! 
of  Scotland,  and  at  the  entrance  of  the  Garonne,  (it  mould  beorwiaer. 
the  Dordogne),  in  the  vicinity  of  Bourdeaux,  where  the  ef¬ 
fects  of  thefe  tides,  is  called  a  Mafcarct 

It  appears  from  what  has  been  cited  from  M.  Condamine, 
that  the  effects  of  thePororoea  are  almoft  the  fame  as  thofe  of 
the  Mafcaret.  Neverthelefs  there  is  a  marked  difference  be-  Difference  be¬ 
tween  them  in  this  refpeci,  that  on  the  Dordogne,  two  kinds 
of  floods  take  place,  one  which  extends  over  the  whole  river,  Pororoca. 


and  is  fimilar  to  that  which  M.  Condamine  has  obferved, 
and  the  other  which  ranges  along  the  fliore,  rolling  more  over 
the  depofits  which  the  waters  have  left,  than  in  the  water  itfelf. 

He  fays  pofitively  in  page  191,  that  “  at  one  or  two  leagues 
a  frightful  noife  is  heard,  which  announces  the  Pororoca;  as 
it  approaches  the  noife  encreafes  ;  and  foon  an  accumulation 
of  water  appears  from  12  to  15  feet  high,  and  then  another 
that  follows,  which  occupies  the  whole  breadth  of  the  chan¬ 
nel”,  On  the  Dordogne  the  Mafcaret  rifes  with  great  noife,  further  partlcu- 
fometimes  along  the  coaft  in  an  elongated  accumulation,  and  iars  ^ie 
fometimes  in  the  form  of  frightful  waves,  which  extend  over 
the  whole  river ;  when  it  follows  the  Af  ire  it  only  appears  in 
the  re-entring  angles,  and  on  the  fand  banks,  as  is  deferibed 
in  the  (ketch  of  the  plan  of  the  river,  which  accompanies  this 
account,  and  which  takes  in  the  whole  extent  where  the  ef» 

/e&s  of  the  Mafcaret  are  perceived.  The  parts  covered  with  Defer! pi'oo  of 

lmall  **  , 

the  courts  <*  the 
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Mafcaret  in  the 
river. 


The  tide  is  the 
primary  caufe 
of  theMafcaret. 


The  courfe  of 
the  Dordogne 
d<fcribed,  to 
account  for  the 
Mafcaret, 


final!  points,  indicate  the  fand  banks  where  the  Mafcaret  always 
commences;  the  parts  occupied  by  fmall  lines,  are  the  places 
where  the  waves  occupy  the  whole  breadth  of  the  river.  The 
dotted  parts  indicate  the  re-entring  angles,  where  the  fand 
banks  are  found  which  are  depofited  by  the  counter  current, 
it  is  here  principally  that  the  Mafcaret  rolls  with  all  its  fury 
over  the  mud  of  the  river.  On  the  banks  the  (alient  angles^ 
are  the  places  where  the  Mafcaret  quits  the  fhore,  occupies 
the  whole  river,  and  runs  upwards,  accompanied  by  many 
confulerable  waves,  which  fucceed  each  other,  till  another 
re-entring  angle  occurs,  where  it  again  refumes  its  firft  form. 

It  is  thus  that  thefe  who  dwell  in  the  vicinity  of  Bourdeaux 
wilnefs  without  emotion  twice  each  day,  when  the  waters  are 
low,  fo  extraordinary  a  phenomenon,  without  any  one  thinking 
of  examining  into  the  caufe  of  it,  or  even  of  communicating 
the  particulars  to  naturalifts. 

The  primary  caufe  of  this  rifing  of  the  water  is  the  fame  as 
that  of  the  tide  in  all  rivers;  and  if  the  Mafcaret  occurs  on  very 
fewr  rivers,  it  is  becaufe  their  beds  are  not  formed  in  a  manner 
neceflary  to  produce  it,  and  have  not  the  fame  difpofition  as  the 
Gironde  and  Dordogne:  they  have  either  too  little  or  too  great 
a  current;  their  waters  are  not  fufficiently  low,  or  when  they 
are,  the  tide  does  not  continue  long  enough  ;  finally  the  re- 
entring  and  falient  angles  are  not  fuch  as  they  ought  to  be.  M. 
Sorbie  thinks  he  could  tell  before  hand  whether  any  river  would 
be  liable  to  fuch  effects,  from  the  form  of  its  plan  and  the  difpofi¬ 
tion  of  its  bottom  ;  and  is  of  opinion  that  the  caufe  why  more 
rivers  are  not  fubject  to  the  Mafcaret,  depends  entirely  on  the 
fliape  of  their  beds,  and  not  on  any  particularity  in  their  tides. 
The  phyfical  caufe  of  that  on  the  Dordogne  appears  very  fimple, 
M.  de  la  Condamine  fays,  that  on  the  Amazons  it  is  always  at 
the  narrow'  parts  where  it  is  obferved.  The  caufe  is  not  the  fame 
on  the  Dordogne,  for  there  is  no  narrow  parts  in  almoft  its 
whole  courfe :  it  is  nearly  every  where  very  rapid,  and  of 
fmall  depth,  as  all  thole  rivers  are  which  have  much  current. 
It  forms,  as  may  be  feen  in  the  plan,  many  turns  and  windings; 
and  has  few  ifles :  but  at  each  angle  a  bank  of  fand  is  depo¬ 
fited:  It  defcends,  notwithftanding  thefe  windings,  almoft 
from  the  call  to  the  north- well.  As  far  as  Bee  d’Ambes,  where 
it  unites  with  the  Garonne  which  is  much  more  powerful  than 
it,  and  they  form  together  that  beautiful  arm  of  the  lea,  called 
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ifie  Gironde.  The  two  rivers  then  defcend  together  from 
Bee  d’A  tnhes  to  (he  Tea  in  a  direction  from  the  eaft  to  the 
north-weft.  All  the  waters  which  arrive  from  the  arm  of  the 
fea  or  from  (he  river,  advance  in  a  ftraight  line  with  abundance 
into  the  mouth  of  the  Dordogne*  inftead  of  mounting  up  the 
Garonne,  which  runs  almoft  north  and  fouth  as  far  up  as  Bour- 
deaux.  The  greateft  part  of  the  waters  which  are  advancing 
to  the  Garonne,  ought  then,  when  the  current  has  taken  its  fuppofed  to  be 
courfe,  to  run  up  the  Dordogne  at  the  beginning  of  the  flood,  on  "their] 
fince  its  velocity  does  not  allow  them  lime  to  turn  up  (he  Ga-  way  to  the 
ronne  ;  and  thus  the  water  which  ought  to  go  to  the  Garonne,  Garonne,  taking 
running  up  the  Dordogne,  form  by  their  abundance,  this  effedt  courfe  up  the 
which  Condamine  recites:  He  lays  that  “the  tides,  which  Dordogne, 
ufually  take  fix  hours  to  rife,  arrive  at  their  full  height  in  one 
or  two  minutes”.  But  on  the  Dordogne,  the  tides  never  come 
to  their  higheft  level  in  near  fo  fhort  a  time*  even  when  the 
waters  are  loweft ;  but  in  one  or  two  minutes  they  encreafe 
confiderably  ;  which  encreafe  is  probably  caufed  by  the  waves 
which  arrive  almoft  inftantlv  ;  and  the  flood  railing  their  mafles 
of  water  above  their  natural  level,  leaves  them  there  to  aug¬ 
ment  the  water  in  the  bed  of  the  river  in  proportion  to  their 
bulk.  |  After  the  Mafcaret  has  palled,  the  waters  of  both  rivers 
encreafe  in  the  fame  gradual  manner  as  thofe  of  all  other 
rivers. 

M.  Sorbie  likewife  thinks* afterall, that  thetideof  theGironde  It  may  alfo  be 

may  be  the  caufe  of  the  Mafcaret  on  the  Dordogne,  for  it  pours  caufed  by  the 
•  .  ,  ,  ,  rA  ,  •  ,  n  .  ,  tide  of  the  Gi¬ 

lts  waters  into  the  mouth  ot  the  Dordogne  in  almoft  a  right  ronde  rufhing  ire 

line;  this  arm  of  the  fea  being  at  leaft  fix  times  larger  and  a^n§h£  hne  Intd 

deeper  than  the  Dordogne,  ought  at  the  flood  to  carry  up  fuch  the  Dordogne, 

an  abundance  of  water,  as  could  not  enter  into  the  bed  of  this  and  by  the 

river  without  occafioning  the  accumulation  of  waters  deferibed.  ^srWer^ 

The  phyfleal  caufe  then  of  the  Mafcaret  is  the  conflderable 

mafs  of  water  which  arrives  from  the  Gironde  into  the  mouth 

of  the  Dordogne,  and  the  fmall  depth  of  this  river  ;  fince  it 

is  known  that  in  rainy  feafons,  and  when  the  river  is  a  little 

encreafed  in  fize,  this  circumftance  never  takes  place. 

M.  Sorbie  remarks  in  conclufion  that  the  faffs  related  fhew  remarks  on  the 
evidently  that  the  flowing  and  ebbing  ot  the  tides  of  rivers  Vdc~  nve*si 
are  different  from  thofe  of  the  fea;  that  the  ebbing  and  flowing  caufed  by  the 
of  rivers,  are  only  fecondary  effects  of  the  tides  of  the  fea  ;  £ide  the  ^ea 
that  is  to  fay,  that  the  waters  of  the  fea  only  form  a  dam  to  acrof5  then  ^ 

Vot.  Xlfl- — Ferruary,  180G.  N  thofe  courft* 
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thofe  of  the  rivers,  and  that  the  rivers  form  by  the  abundance 
of  their  waters,  thofe  rapid  flood-tides  which  are  obterved  on 
the  great  rivers,  fuch  as  thofe  of  the  river  Amazons,  which 
afcend  from  5  to  100  leagues,  thofe  of  the  Senegal,  which 
advance  almofl  as  far  up,  and  thofe  of  other  rivers  almofl 
equally  confiderable.  M.  Sorbie  thinks  that  the  Mafcaret,  or 
the  Pororoea,  have  altogether  the  fame  caufe  as  the  flood-tide 
of  rivers,  and  though  forne  flight  fecondary  efle&s  occur, 
fuch  as  thofe  related,  that  all  arife  from  the  fame  phyfical 
caufe. 


XII. 

Defer  ip  t  ion  of  a  fee  ret  Lock  of  ten  thoufand  Combinations. 

W.  N. 

TThE  common  lock  ufually  confifls  of  a  bolt,  which  requires 
a  particular  inftrument,  called  the  key,  to  pufli  it  backward 
and  forward  ;  and  in  order  that  this  bolt  may  be  inacceflible  to 
violation,  certain  impediments  or  obflacles,  ufually  called 
wards,  are  interpoled  between  the  key-hole  and  the  bolt, 
which  make  it  difficult  to  open  the  lock  by  any  general  or 
common  procefs.  The  general  procefs  for  picking  a  lock,  of 
which  the  key  has  not  been  feen,  confifls  in  operating  upon 
the  bolt  by  a  fmall  bended  inflrument  or  wire  ;  or  elfe  by  en¬ 
deavouring  to  difeover  the  pofilion  of  the  wards  by  an  unper¬ 
forated  key,  on  the  face  of  which  fome  foft  or  plaflic  matter  is 
lodged.  And  when  this  fituatiou  is  once  difeovered,  it  is  not 
difficult  to  file  away  fo  much  of  the  key  as  (hall  allow  it  to 
pals,  or  el(e  to  (elect,  out  of  a  number  of  fkelefon  keys,  one, 
of  which  tire  form  fliall  admit  of  its  pafling  through  the  lock. 
There  are  many  locks  fo  fltuated,  as  for  example  in  the  vef- 
tries  of  churches  and  other  little  frequented  places,  as  to  ad¬ 
mit  of  this  flow  operation;  but  it  mufl  at  the  fame  time  be 
allowed,  that  the  Englifli  market  prefents  locks  of  a  number 
of  different  conftru&ions,  which  can  neither  be  picked  nor 
analyzed  by  the  procefs  here  mentioned.  Nothing  is  more 
common,  however,  than  for  keys  to  be  entrufled  out  of  the 
bands  of  the  pofleflor,  or  to  be  hung  up,  or  cafually  laid  down 
or  miflaid.  In  thefe  circumflances  their  figure  may  be  taken 
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with  wax,  like  the  impreffion  of  a  feal,  or  more  fpeedily  by 
indentation  upon  a  piece  of  moifiened  paper,  or  by  various 
other  means ;  and  it  muft  be  admitted,  that  very  little  (kill  is 
required  to  enlarge  the  openings  of  a  common  key,  fo  as  to 
make  it  pafs  the  wards  of  a  fuperior  lock. 

Thefe  necetfary  and  unavoidable  imperfedtions  of  common  Secret  locks; 

locks,  have  long  ago  led  to  the  introduction  of  fecret  locks,  th^ r  ftru&urc 
°  #  ,  and  lmperfec- 

which  are  fo  conftructed  as  to  require  fome  particular  mani-  tion. 
pulation  in  opening  them  ;  fuck  as  that  the  key  fhould  be 
turned  twice  round,  or  that  it  fhould  be  turned  through  a  cer¬ 
tain  fpace  in  one  direction,  and  then  back  again  ;  or  that  it 
fhould  adt  upon  fome  delicately  refitting  piece,  very  likely  to 
be  difregarded  by  an  uninffrudted  potfetTor  of  the  key  ;  or  that 
a  number  of  vifible  parts  fhould  be  placed  in  fome  determined 
order,  before  the  common  procefs  of  opening,  either  with  or 
without  a  key,  can  take  place.  Upon  all  thefe  contrivances 
one  general  remark  may  be  made,  namely,  that  the  poffeffor 
muft  always  in  perfon  open  his  own  lock  ;  for  if  this  be  to  be 
done  by  the  mere  practice  of  a  fecret  without  a  key,  his  cabi¬ 
net  becomes  for  ever  open  to  him  who,  by  communication  or 
other  wife,  (ball  poffefs  that  fecret ;  and  if  a  key  be  ufed,  his 
lock,  as  to  that  perfon,  becomes  as  fubjedt  to  violation  as  a 
common  Jock. 

In  the  mechanical  confideration  of  a  fecret  lock,  we  may  Methods  of  v’o- 
fuppofe  the  conftrudiion  to  be  entirely  unknown  to  him  who  them, 
is  defirous  of  opening  it.  In  this,  according  to  the  experience 
and  fagacity  of  the  operator,  the  difficulties  will  be  greater 
or  lefs,  and  a  very  {hallow  contrivance  may  occafionally  pre- 
fent  a  greater  obfiacle  than  ti  much  more  elaborate  ftrudiure* 

But  if  we  fuppofe  the  lyftem  of  the  lock  to  be  known,  but 
the  particular  conditions  of  opening  it  to  be  fecret,  the  ex¬ 
aminer  will  then  take  for  his  guide  the  probable  ci rcum fiance 
that  the  re-adtion  of  the  parts  may  feel  confiderably  different, 
when  they  are  duly  placed  for  opening,  than  when  their  fitu- 
ation  is  fuch  as  to  prevent  that  effect.  By  this  clue,  and  by 
careful  examination,  moff  of  thefe  locks  may  be  opened;  and 
it  is  remarkable,  that  the  better  the  wcrkmanfhip  the  more 
eafy  it  is  in  general  to  make  the  intended  difeovery. 

The  following  are  the  conditions  w  hich  appear  to  me  to  be  Conditions  of  a 

neceffary  in  a  lock  of  the  moft  perfect  kind  ;  perteft  lock 

J  . ,  enumerated. 

N  <2  1,  That 
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Defcription  of  a 
new  lock  of 
combination. 


1.  That  certain  parts  of  the  lock  {hould  be  variable  in  pod- 
tion  through  a  great  number  of  combinations,  one  only  ol 
which  (hall  allow  the  lock  to  be  opened  or  fhut. 

2.  That  tin’s  lad  mentioned  combination  fhould  be  variable 
at  the  pleafure  of  the  poflTeflbr, 

3.  That  it  thall  not  be  pofiible,  after  the  lock  is  clofed  and 
the  combination  didurbed,  for  any  one,  not  even  the  maker 
of  the  lock,  to  difcover  by  any  examination  what  may  be  the 
proper  fituations  of  the  parts  required  to  open  the  lock. 

4.  That  trials  of  this  nature  fliall  not  be  capable  of  injuring; 
the  work. 

5.  That  it  thall  require  no  key  ; 

6.  And  be  as  eafily  opened  in  the  dark  as  in  the  light. 

Thefe  conditions  are  in  (ome  refpefts  liable  to  the  inconve¬ 
niences  already  mentioned.  I  would  therefore  add  the  fol¬ 
lowing  conditions : 

7.  That  the  opening  and  (hutting  {hould  be  done  by  a  pro- 
cefs  as  dmple  as  that  of  a  common  lock. 

8.  That  it  fhould  open  without  a  key,  or  with  one,  at 
pleafure. 

9.  That  the  key-hole  be  concealed,  defended,  or  inac- 
cettibie. 

10.  That  the  key  may  be  ufed  by  a  dranger  without  his 
knowing  or  being  able  to  dilcover  the  adopted  combination. 

1 1.  That  the  key  be  capable  of  adjudment  to  all  the  varia¬ 
tions  of  the  lock,  and  yet  be  dm  pie. 

12.  That  the  lock  ftiould  not  be  liable  to  be  taken  off  and 
examined,  whether  the  receptacle  be  open  or  (hut,  except  by 
one  who  knows  the  adopted  combination. 

In  meditating  upon  this  mechanical  problem,  I  have  thought 
of  various  eonftru<5tions,  but  have  not  yet  matured  one  in 
which  all  the  above  conditions  are  complied  with.  The  lock 
delineated  in  Plate  111.  potfetfes  the  fird  dx  requidtes.  Fig.  1. 
reprefents  the  plate  of  the  lock,  of  which  the  other  dde  is  feen 
at  Fig.  4.  In  this  lad  figure  the  middle  piece  is  a  handle  or 
knob,  reprefented  Fig.  6,  which,  when  turned,  ferves  to 
dioot  the  double  bolt  ik,  Fig.  1,  by  any  common  connexion. 
In  the  actual  lock  this  bolt  is  carried  backward  and  forward  by 
a  pin  danding  out  of  Fig.  2,  foon  to  be  deferibed.  The  other 
four  circles  in  Fig..  4,  are  handles,  reprelented  in  Fig.  5,  which 
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Cerve  to  move  the  four  wheels  feen  in  FIs;.  I.  Thefe  wheels  Defcription  of  a 
have  tvvelve  teeth  each,  and  are  fattened  by  center-fcrews,  combination 
each  upon  a  flat  wheel  of  the  fame  tooth  ;  but  having  only  ten 
notches  actually  cut,  as  is  feen  in  the  right  hand  upper  corner, 
where  one  of  the  upper  wheels  is  taken  off,  and  is  (hewn  at 
Fig.  3.  Theie  upper  wheels  have  their  toothed  part  confi- 
derably  higher  than  the  interior  or  flat  part  ;  fo  that  they 
would  be  contrate  wheels  if  the  teeth  were  cut  quite  through. 

But  this  is  not  the  cafe,  except  with  two  of  the  notches,  as 
may  be  feen  in  the  two  lower  wheels  more  particularly,  and 
alio  in  the  others.  The  upper  wheels  have  alfo  two  of  the 
notches  between  the  teeth  flopped  up,  as  is  fliewn  in  Fig.  3; 
by  which  contrivance  t here  are  but  ten  fituations  for  fcrewing 
each  wheel  upon  its  correfpondent  under  wheel ;  and  thefe 
lituations  are  rendered  precife,  and  all  relative  motion  between 
the  two  correfpondent  wheels  prevented  by  a  lmall  ftud  feen 
in  the  uncovered  wheel,  Fig.  1,  which  fits  into  ojne  of  the 
notches  of  the  upper  wheel  when  put  in  its  place.  The  upper 
wheel  has  a  number  on  each  tooth  from  1  to  9  and  0,  which 
are  of  ufe  for  placing  this  ftud.  The  four  under  wheels  are 
held  in  their  fituations  by  four  fpring-catches,  which  allow 
them  to  be  turned,  in  one  diredion  only,  by  means  of  their 
knobs  or  handles ;  and  when  any  wheel  is  thus  turned  round, 
the  finger  and  thumb  will  feel  the  flroke  of  the  lever,  as  it 
fucceffively  falls  into  each  notch,  until  the  lever  comes  to  reft 
upon  (lie  fmooth  part.  This  very  palpable  indication  then 
thews  when  to  begin  to  count,  calling  the  fir  ft  hold  or  ftroke 
of  the  catch  1  ;  the  fecond  2  ;  the  third  3,  &c.;  and  the  lock 
is  fo  conftru&ed,  that  when  the  top  wheel  of  any  of  the  four 
couple  is  put  on  with  any  number  oppofite  the  ftud,  the 
fame  number  counted  by  the  catch  will  place  the  upper  wheel 
in  fueh  a  fnuation,  as  that  its  notches,  which  pafs  clear 
through,  will  lie  in  a  circle  described  from  the  center  or  axis 
upon  which  the  great  handle  turns.  And  therefore,  when 
each  of  thefe  wheels  is  put  in  its  place,  and  the  numbers  known 
(and  regiftered,  or  put  in  the  memory  by  lome  artificial  afto- 
ciation,  fuch  as  of  the  date  of  the  year  taken  either  backwards 
or  forwards,  & c.)  it  is  only  needful  to  move  each  of  the  four 
knobs  till  its  catch  has  palled  the  fmooth  part,  with  a  number 
of  ftrokes  anfwering  to  its  adjuftment,  and  the  circle  indicated 
by  broken  (haded  lines  in  Fig.  1,  will  be  capable  of  palling 

through 
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Defcription  of  *  through  the  open  (paces  of  every  one  of  the  wheels.  Fig.  2. 

new  Jock.  ot  represents  a  contrate  wheel,  having  its  irregular  portions 

combination.  r  .  °  r 

A,  B,  C,  D,  &c.  handing  up  above  its  plane.  Thele  por¬ 
tions  are  parts  of  a  circle  equal  to  that  denoted  by  the  broken 
fhaded  parts  in  Fig.  1.  The  contrate  wheel  is  to  be  placed 
in  Fig.  I.  with  its  face  turned  down  ;  and  being  there  ferewed 
with  its  center  to  the  central  handle,  it  ferves  to  open  and 
fiiut  the  bolt,  which  it  can  only  do  when  the  four  wheels  are 
in  fuch  a  fituation  as  to  allow  the  circular  edge-parts  o(  Fig.  2. 
to  pafs  clear  through  their  notches.  If  any  one  or  more  ot 
thofe  wheels  be  turned  fo  as  not  to  correfpond  with  its  num¬ 
ber,  it  will  be  impoftible  to  turn  the  handle,  becaufe  every 
attempt  to  do  fo  will  caufeone  of  the  parts  of  Fig.  2.  to  hop 
in  one  of  the  notches  of  the  wheels  through  which  it  cannot 
pafs.  The  method  of  opening  the  lock  will  therefore  conlift 
in  fetting  each  wheel  to  its  known  number. 

As  the  proper  fituation  of  each  wheel  is  only  one  out  of  ten, 
it  is  nine  to  one  againft  any  operator  upon  this  lock,  that  he 
fhall  not  fet  the  hrh  wheel  right,  fuppoting  all  the  others  in 
their  due  politions ;  but  it  is  true  that  he  mav  try  all  round, 
and  will  come  to  the  right  place  at  lad.  If  two  only  of  the 
wheels  wmre  deranged,  it  would  be  eighty-one  to  one  that  he 
fhould  not  fet  them  both  right;  and  he  would  be  deprived  of 
any  trial  round  a  fingle  wheel,  becaufe  the  other  wheel  w'ould 
always  hold  againft  him,  and  prevent  his  knowing  when  the 
open  notch  of  the  w  heel  under  trial  prefented  it  (elf.  Three 
wheels  deranged  would  make  the  odds  729  to  one,  and  the 
four  would  make  the  odds  6561.  In  the  plale  the  combina¬ 
tions  are  faid  to  be  ten  thoufand,  from  an  overlight  in  taking 
the  r.atio  of  ten  to  one  inftead  of  nine  to  one.  But  this  is  a 
matter  of  no  confequence  as  to  the  principles  of  the  lock,  be¬ 
caufe  the  number  of  teeth  or  number  of  wheels  are  capable  of 
variation.  If  a  fifth  w  heel  were  added  to  this  lock,  the  odds 
w'ould  amount  to  5901-9. 

As  the  quantity  cut  from  Fig.  2.  is  not  more  than  was  ne- 
ceftary  for  the  clear  rotation  of  the  wheels  when  the  lock  is 
{hut,  this  piece,  when  in  every  other  pofilion,  prevents  the 
other  wheels  from  being  turned  at  all. 
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xrir. 

Letter  from  Mr,  Alex.  C  r  o  m  b  i  e ,  concerning  the  Caledonian 

Literary  Society  at  Aberdeen, 


SIR, 


To  Mr.  NICHOLSON. 


1  HE  want  of  focieties  for  fclen tific  and  literary  improve¬ 
ment,  has  been  long  felt  in  many  confiderable  towns  in  Scot¬ 
land,  and  I  believe  in  none  more  than  in  Aberdeen. 

The  utility  of  fuch  inditutions  being  fo  generally  a ck now- Great  utility  of 
lodged,  it  is  truly  a  matter  of  furprize  to  find  fo  few  of  them  hcieties  for  fei- 
in  this  kingdom,  elpecially  when  the  facility  of  forming  them  rary  improve- 
is  confidered.  Any  attempt,  however  fmall,  to  promote  the  ment* 
interefts  of  literature,  and  to  diffufe  moral,  political,  or  philo- 
fbphical  knowledge  among  men  of  all  ranks,  will  ever  meet 
with  the  marked  approbation  of  the  fincere  wellwifiier  to  his 
country  ;  and  I  am  perfuaded  you  will  receive  peculiar  fatis- 
fadion  in  being  able  to  communicate  to  the  public  the  feebleft 
efforts  which  may  be  at  any  time  directed  to  fo  important  and 
defirable  an  objed. 

In  your  Journal  for  December  lad,  a  traveller  has  exprefled  Reference  to  a 
his  furprize  to  find  no  antiquarian  or  literary  fociety,  or  fub- 
feription  library,  at  Aberdeen  ;  and  I  agree  with  his  remark, 
that  thofe  who  know  the  refpedability  of  the  place,  cannot 
fail  to  be  adonifhed  at  it.  To  account  for  fo  lingular  a  fad 
would  perhaps  be  deemed  prefumpluo.us.  I  have  too  much 
refped  for  my  fellow-citizens  to  attribute  it  to  a  want  of  tade, 
but  I  cannot  help  blaming  thofe  amongft  us  who  are  qualified 
for  fupporting  fuch  inditutions,  for  lheir,want  of  attention  in 
this  refped. 

The  Profedors  of  both  Univerfities  certainly  unite  talents 
with  influence  and  refpedability, — It  were  to  be  wilhed  that 
they  and  other  literary  characters  in  town,  had  more  concern 
for  the  improvement  of  the  community  at  large,  and  would 
make  fuitable  efforts  to  promote  it. 

It  would  be  doing  injuflice  to  the  liberality  of  the  proprie-  The  Athemcum 
tors  of  the  Athenaeum  and  circulating  library,  to  deny  thefe 
inftitutions  their  refpedive  merits  and  advantages.  But  I 
apprehend  that  neither  of  them  is  fufficient  to  fupply  the  de¬ 
ader  alum 
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favour  of  a  pro¬ 
prietory  aflbcia- 
tion. 


Subfcription- 


fideratum  mentioned  by  your  correfpondent.  The  fird  is  prin¬ 
cipally  calculated  for  the  commercial  part  of  the  inhabitants, 
and  thofe  who  have  time  to  lounge;  the  fecond,  although 
compriling  much  ufefut  reading,  is  fometimes  defective  in  the 
feleflion  of  the  books,  and  atFords  little  opportunity  for  the 
union  of  literary  exertions. 

Confederation  in  A  fociety  whole  books  are  the  property  of  the  individual 
fubferibers,  is  far  better  adapted,  not  only  for  advancing  know¬ 
ledge  and  bringing  ufeful  talents  into  notice,  but  alio  for  giving 
a  favourable  bias  to  the  purfuits  of  ingenious  young  men  of  all 
deferiptions,  to  whom  luch  a  fociety  is  at  all  times  uccedi!  'e, 
from  the  (mall  expence  attending  it.  People  become  more 
folidly  concerned  in  promoting  the  fuccefs  of  any  fcherne,  in 
proportion  as  their  perfonal  interells  are  interwoven  with  it  ; 
and  we  may  therefore  conclude,  that  a  man  will  take  more 
pleafufe,  and  perhaps  derive  more  pi  fit,  from  reading  a  book 
which  he  confiders  as  his  own  property,  than  one  only  lent 
him  for  a  time. 

Impreded  with  thefe  confederations,  a  few  perfons  in  Aber- 
e d 1  Feb C f 8 c'5 ^ ^ e e n  inftituled  a  fubfeription-library  upon  the  22d  February, 
1805,  under  the  title  of  the  Caledonian  Literary  Society.  Bo¬ 
lides  embracing  all  the  periodical  publications  of  merit  in  Great 
Britain,  our  dock  is  enriched  with  a  feletlion  of  the  moft  ap¬ 
proved  books,  either  prefented  by  the  members  or  purchafed 
from  the  Society's  funds:  Which  Society  has  already  increafed 
to  upwards  of  100  members,  and  the  lid  is  daily  augmenting 
in  number  and  refpectabilily. 

It  is  w'orthy  of  remark,  that  the  trifling  dim  of  dx  Oiillings 
per  annum  is  only  required  from  each  lubferiber  to  The  Cale¬ 
donian  Literary  Society.  So  inconfiderable  an  expence,  con- 
traded  with  the  great  variety  of  ufeful  and  entertaining  know'- 
ledge  to  be  derived  from  it,  mud  form  a  very  powerful  re¬ 
commendation  in  its  favour. 

We  have  been  informed  with  pleafure,  that  many  perfons 
in  Glafgow,  who  are  not  members  of  the  Society  edabliflicd 
there,  have  contributed  liberally  to  its  fupport  by  giving  books 
: — an  example  worthy  of  the  imitation  of  others. 

A  Philofophical  It  is  alfo  in  contemplation  to  inditute  a  Philofophical  Society, 
Society  in  con-  on  a  pjan  flniilar  to  thofe  of  London,  Edinburgh,  &c.  for  the 
non.  purnofe  of  receiving  occadonal  dilfertations  on  a  variety  of 

literary 


at  a  very  mode¬ 
rate  expence. 
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literary  and  other  fubjects,  to  be  depofited  as  the  property, 
or,  entered  into  the  books  of  the  fociety ;  and  afterwards 
publilhed  in  fuch  manner  as  the  fociety  may  direct. 

Should  an)  of  the  friends  of  feienee  in  Invernefs,  Banff, 
Peterhead,  or  other  places,  be  defirous  of  edabli thing  fimilar 
inftitutions,  we  will  mod  chearfully  furnifli  tliem  with  a  copy 
of  our  plan  and  regulations. 

We  have  a  fincere  wifh  to  lee  every  encouragement  given 
to  undertakings  fo  laudable  and  beneficial,  and  have  w-ith  this 
view  made  the  prefen t  communication,  to  give  publicity  to 
ours  thiough  the  medium  of  your  excellent  Journal.  The  in- 
feition  of  the  above  will  oblige,  Sir, 

With  refpect. 

Your  humble  fervant, 

ALEX.  CROMBIE,  Pres . 

Aberdeen ,  January  2,  1  806, 


XIV. 

Letter  from  Mr.  James  Stodart,  in  Anfiver  to  a  Quejlion 
concerning  the  Ejfe£t  of  the  Nitrous  Oxide,  propofed  by  Dr . 
Beddoes. 


To  Mr.  NICHOLSON. 

Dear  Sir, 

Dk.  Beddoes,  in  a  paper  on  the  medical  effe£l  of  refpiring 
tin  u,  oxide,  pnbl i filed  in  the  lad  number  of  your  Jour- 

nu.  rs  to  an  account  I  formerly  gave  of  Come  unpleafant 

and  rather  alarming  fenlations  experienced  after  inhaling  that 
gac.  He  attributes  the  whole  to  hyfteria  or  nervous  affedlion; 
at  the  lame  time  dignifying  a  vvifli  that  I  would  date  whether 
or  not  that  was  reall)  the  cafe.  In  anfwer  to  this  I  have  only 
to  obferve,  that  if  any  fuch  predifpofition  tohyderia  did  exid, 
it  was  wholly  unknown  to  me.  My  general  date  of  health 
was  as  ufual ;  nor  had  any  thing  occurred  particularly  to  affeft 
the  mind.  I  had  often  inhaled  the  nitrous  oxide  under  cir- 
rumdances  in  every  refpect  fimilar  (at  leafi  as  far  as  I  can 
judge)  and  till  that  time,  fo  far  from  experiencing  any  thing 

like 


Qu.  Whether 
Mr.  Stodart  was 
nervouily  afteft- 
ed  previous  to 
his  feeling  in¬ 
convenience 
from  iiitrous 
oxide. 

Reply :  that 
he  was  not. 
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fu!,  Sec. 
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like  debility*  the  very  contrary  efleft  was  produced  ;  namely, 
•found  and  undiflurbed  fleep  in  the  night,  followed  by  ftrength 
and  increafed  chearfulnefs  on  the  following  morning. 

Expectation  that  f  very  fincerely  hope  the  medical  application  of  this  ex- 

ide  mav°pmvc  ,raordinary  agent,  directed  as  it  is  by  the  very  able  hand  of 
eminently  ufe-  Dr.  Beddoes,  may  prove  as  important  and  ufeful  in  medicine 
-as  it  is  inleretting  and  curious  in  philofophv. 

I  have  not  ycl  heard  of  its  being  tried  in  cafes  of  fufpended 
animation  ;  it  appears  to  be  an  experiment  well  worth  making. 
The  fubject  is  perhaps  worthy  of  the  attention  of  the  Humane 
Society.  I  am  with  refpedt. 

Dear  Sir, 

Your’s  fincerely, 

JAMES  STODART. 

Strand,  January  22,  1806 


XV. 

4 

Defer  ip  tion  of  a  Statical  Lamp,  which  maintains  a  Supply  of 
Oil  to  the  Burner  from  a  Refcrvoir,  placed  fo  low  as  to  occa- 
Jion  no  Interception  of  Light.  By  A.  F. 

To  Mr.  NICHOLSON. 

~  S  I  R, 

Defer pti on  of  a  I  SEND  you  a  fketch  of  an  overflowing  lamp,  of  which 
new  ftatical  the  con  function  vviil  be  eafily  deduced  from  the  figure.  Its 
advantages  are,  that  the  flame  is  fupplied  from  below,  and 
the  light  is  not  intercepted,  but  falls  on  all  furrounding  ob- 
je£ts  as  diredtly  as  that  of  a  candle.  The  upper  part  cf  A 
(fee  Plate  IV.)  contains  the  ufual  apparatus  of  a  lamp,  cither 
according  to  Argand’s  conflru6tion  or  any  other;  and  the 
column  or  tube  which  fupplies  the  oil  may  be  no  longer  than 
that  fupply  and  the  conditions  of  the  flru&ure  may  demand. 
The  vafe  below  contains  the  oil,  which  is  poured  in,  when 
needful,  at  the  top  of  the  column,  by  a  funnel  or  otherwife. 
The  circle  round  B,  C,  reprefenls  a  globular  (or  cylindrical) 
veflfel,  having  no  communication  with  the  vafe  except  through 

a  neck 
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a  neck  or  pipe  D,  proceeding;  downwards  nearly  to  its  bottom  ;  Description  of  4 
,  r  r  .  .  6  .  ,  ,  /  .  ’new  ftatical 

but  taere  is  a  communication  with  the  external  air,  through  a  ]aiDp, 

perforation  (represented  by  a  fmall  (haded  circle  near  B)  which 

prevents  the  atmofphere  from  interrupting  the  intended  action* 

The  lightly  (haded  femicircle  B  reprefents  an  hernifpherical 

foil'd  capable  of  revolving  on  an  horizontal  axis,  fo  as  to  hang 

downwards  and  (ill  the  lower  half  of  the  globe,  when  no 

fluid  is  prefent ;  or  it  can  be  raifed  up  by  floatage  into  any 

other  politico,  according  to  the  quantity  and  dentil y  of  any 

fluid  that  may  be  poured  in. 

Let  us  now  fuppole  the  vetrel  C  to  contain  any  fluid  not 
more  than  half  its  capacity,  and  that  the  revolving  piece  B 
is  ot  fuch  a  weight  as  to  be  of  half  the  fpecific  gravity  of 
that  fluid  :  it  may  then  be  eafiiy  underflood  that  the  piece  B 
will  lettle  into  fuch  a  filiation  as  that  part  of  it  (ball  be  im- 
merfed  in  the  timd  and  lupport  it  in  the  veflel,  exactly  to  the 
height  of  its  axis.  For  the  part  of  the  (olid,  immerfed  on  one 
fide,  is  exactly  equal  to  the  fpace  above  the  fluid  in  that  fili¬ 
ation,  on  the  other  fide  ;  and  the  greater  part  of  B  which  is 
on  one  tide  of  the  perpendicular  will  exceed  the  (mailer  part 
on  the  other  fide,  by  exactly  double  (hat  quantity.  Confe- 
quently  the  immerfed  part  of  the  folid  will  be  prefled  down 
by  twice  its  own  weight;  and  this  is  exactly  equal  to  the 
we'ght  of  fluid  which  it  difpiaces  ;  whence  the  body  and  the 
fluid  will  be  in  equiiibrio.  Let  us  now  tuppofe  the  fluid  to  be 
brine,  at  the  fpecific  gra\ity  of  12,  which  may  be  poured  ill 
either  at  the  top  or  at  tiie  fide  hole,  and  that  oil  of  the  tpeci- 
fic  gravity  of  9  be  then  poured  upon  it  ;  and  it  is  manifeft 
that  the  oil  will  prets  the  dente  fluid  upwards  into  C,  as  re- 
pretented  in  the  figure,  and  that  when  C  is  halt  filled,  the  oil 
will  ftand  at  an  elevation  above  the  axis  equal  to  one  half  more 
than  the  height  of  the  denfe  fluid,  meafured  from  its  (urface 
where  the  oil  prefles  upon  it.  And,  when  this  adjuflment  is 
once  made,  by  putting  in  the  proper  quantity  of  dente  fluid, 
if  any  of  the  oil  be  taken  out,  or  confurned  by  burning,  the 
preflure  will  be  lefs,  and  the  dot  fe  fluid  will  rite  within  the 
vafe.  But  this  rife  will  not  be  attended  with  any  deprefiion 
in  the  veflel  C,  becaufe  the  level  will  be  kept  up  by  the  re- 
.  voicing  piece  B,  and  confequently  the  oil  itfelf  will  be  pre¬ 
vented  from  falling  as  much  as  it  would  have  done  if  this  con¬ 
trivance  had  not  been  applied. 

I  do 
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Defcription  of  I  do  not  difguife  tlie  conflderation,  that  as  the  oil  diminiflief, 
limp"  ltatl^al  die  didances  between  the  upper  and  lower  furfaces  of  the 
denfe  fluid  muft  diminifh,  and  a  proportional  difference  or 
fubfidence  in  the  lurface  of  the  oil  muff  take  place.  The 
proper  remedy  for  this  appears  to  be  that  the  lower  furface 
fliould  be  made  as  large  as  convenience  will  allow;  that  its 
rile  and  fall  may  be  lets. 

With  regard  to  the  difpofition  and  form  of  (he  fpaces  which 
are  to  contain  the  oil,  it  is  only  needful  to  obferve  that  they 
may  all  be  made  fmall  or  narrow,  except  that  which  is  alter¬ 
nately  to  be  occupied  by  the  oil,  and  the  denfe  fluid.  If  the 
height  of  the  denfe  fluid  be  12  inches,  the  lamp  may  Hand 
18  or  20  inches  high,  uting  fait  water  as  above  mentioned. 

There  are  various  practical  objedtions  to  mercury  ;  but  if 
this  fluid  were  to  be  ufed,  the  oil  might  be  raifed  ten  times  as 
high,  or  the  apparatus  if  required,  might  be  conftruefed  with 
a  lefs  diflance  between  the  furfaces.* 

I  am,  Sir, 

Your  conflant  Reader, 

A.  F. 


XVI. 

Letter  from  a  Correspondent  rectifying  fame  Particulars  of  Mis¬ 
information  refpeCUng  the  Fijhery  of  the  North  of  Scotland  t 


S  JR, 


To  Mf.  NICHOLSON. 


W HEN  any  important  information  is  communicated  to 
the  public,  we  have  a  right  to  expedl  that  it  fliould  be  given 
with  extreme  accuracy;  or  at  heart  where  any  doubts  exirt, 
with  fuel)  a  degree  of  diffidence  and  modefiy,  as  may  leave 
room  for  avoiding  mifreprefentation  or  falthood. 


*  The  contrivance  for  keeping  a  fluid  at  its  level  by  a  femi-cii- 
cular  revolving  folid  was  invented  by  Robert  Hooke.  See  Birch's 
Hitfory  of  the  Royal  Society.  A.  F.  has  ingenioufly  adopted  it  to 
a  lamp  which  enfts  no  fhadow.  Hooke’s  lamp  is  nearly  as  faulty 
as  the  common  fountain  lamp  in  this  relpedt.  N. 


I  with 
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I  with  an  Enquirer ,  in  your  Journal  for  December  Taft,  bad  Frrorieo-js  in- 
attended  to  this,  before  making  what  I  conceive  to  be  ahafty,  ” 

ill-founded  ftatement,  refpecting  certain  in  fiances  of  ziw  ileful  fith*ries  an  the 
negligence  in  fame  of  our  fifkeries  in  the  north  of  Scotland,  which  of  ■Scf|!’~ 
it  is  my  duty  at  prefent  to  controvert. — He  ftates  : 

1ft,  “That  the  fiftiefmen  of  Aberdeen,  Banff,  Peterhead, 

&c.  never  think  of  carrying  their  fifli  along  the  coaft  fouth- 
ward,  which  they  might  do  to  Leith  in  twenty-four  hours; 
or  with  a  good  brilk  wind  to  Berwick-upon-Tweed,  or  even 
Newcaftle-upon-Tyne  ;  but  when  their  refpe&ive  towns  are 
fupplied,  they  throw  the  remainder  upon  the  dunghill  for  ma¬ 
nure  ! !” 

A  fa£t  fo  improbable  as  the  above,  would  indeed,  require  From  variola 
no  ordinary  ftiare  of  proof  to  gain  credit  to  it,  and  I  have  the  “  ^1'w„alt;fi 
latis fa<51ion  to  affure  you  that  it  is  entirely  without  foundation,  is  negleded- 
The  truth  is,  the  number  of  hands  employed  in  the  fiflieries 
in  the  north  of  Scotland  are  fo  few,  and  the  encouragement 
given  to  enterprize  and  fpeculation  in  this  important  fource  of 
national  wealth  fo  fmall,  that  no  more  fifh  is  caught  than  what 
fupplies  the  neighbouring  towns.  But  even  admitting  that 
more  were  caught,  and  that  we  could  vend  at  Leith,  Berwick- 
upon-Tweed,  or  Newcaftle-upon-Tyne,  is  it  not  to  be  fup~ 
pofed  that  fiftiers  of  places  neareft  to  thefe  towns  could  afford 
to  greatly  underfell  us? 

When  the  dog-fifti  ( fqualus  catulus,  L.)  appear  on  the  coaft,  The  dog-fifo 
our  fiftiers  catch  a  great  number  of  them  and  dry  them  for  then  fnCK^ 

own  private  ufe  (for  none  but  themfelves  and  the  lower  claffes  fkin,  and  for 
of  people  would  ufe  them)  and  likewife  for  the  benefit  of  the  m-Mlure’ 
oil,  which  they  yield  in  great  abundance,  and  the  fkin,  which 
is  ufed  for  fmoothing  the  furface  of  wood.  After  they  are 
drained  of  the  oil  which  they  contain,  befides  keeping  a  fuffi- 
cient  number  for  ufe,  they  throw  the  remainder  on  their  dung¬ 
hills,  which  produces  a  valuable  manure.  And  no  doubt  your 
correfpondent  may  have  miftaken  thefe  for  any  oilier  kind  of 
fifh. 

% 

He  next  obferves ;  “That  at  Arbroath,  another  cuftom, 
equally  as  extravagant  in  its  kind  prevails,  and  of  which  I  have 
been  a  wilnefs;  the  crab  fifhery  is  fo  productive,  that  after 
boiling  them,  the  bodies  of  the  crabs  are  thrown  away,  and 
the  large  claws  only  brought  to  table.” 

If is 
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The  claws  of 
crabs  only  are 
fold  atkArbroath, 
but  the  bodies 
are  not  thrown 
away. 


Much  profit 
might  be  derived 
by  a  company 
if  eftablifhed  at 
Aberdeen  for 
exporting  white 


PafiagefromDr. 
Black’s  lec¬ 
tures. 


Ft  is  indeed,  generally  the  cafe  here,  and  in  every  other 
fithing  town,  that  the  fifners  for  the  mod  part  retain  the  bo¬ 
dies  of  the  crabs,  and  only  difpofe  of  the  claws  in  lire  public 
markets :  but  (hat  the  former  are  thrown  away,  is  by  no  means 
true  in  aimed  any  indance;  for  the  fifhermen  find  them  of  far 
more  vafue  in  baiting  their  hooks,  than  what  they  could  get 
for  them  otherwise.  Indeed,  if  it  were  not  for  this  purpofe, 
it  is  believed,  few  or  no  crabs  would  be  caught  at  all. 

Having  thus  endeavoured  to  vindicate  our  fifhers  from  the 
charge  of  wadeful  negligence,  which  none  who  know  them 
will  think  them  guilty  of;  I  cannot  conclude  without  exprelf- 
ing  my  furprize  that  no  company  lias  yet  been  edabliflied  at 
Aberdeen  for  exporting  white. fidi.  It  is  obvious  from  its  ex¬ 
cellent  dluation,  and  advantages,  that  very  handfome  profits 
could  be  cleared,  if  fuch  an  undertaking  were  once  fet  on 
foot,  and  well  condu&ed;  equal,  if  not  fuperior  to  the  falmon 
fidhng,  which  it  is  well  known  has  been  greatly  the  means  of 
enriching  this  place. 

If  you  deem  the  above  obfervations  worthy  a  place  in  your 
ufeful  Journal  you  will  oblige, 

SIR, 

Yours  refpeddfulfy, 

A.  L. 

Aberdeen,  January  3,  ISO 6, 


XVII. 

Obfervations  and  Enquiries  concerning  the  Heat  of  Air  blown 
from  Bellows .  By  K.  H.  D. 

To  Mr.  NICHOLSON, 

SIR, 

I  BEG  leave  to  mention  a  paflage  in  Dr.  Black's  Le6tures 
on  the  Elements  of  Chemidry,  publidied  by  Brofedbr  Robifon, 
which  occurs  at  page  SS,  Vol.  I. 

I  he  author  is  tpeaking  of  the  communication  of  heat,  and 
lias,  in  the  former  part  of  the  page  accounted  for  the  ap¬ 
parent  coldnels  of  a  dream  of  air,  by  its  preventing  the  accu- 
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Riulalion  of  heat  around  our  bodies,  by  its  impulfe  and  rapid  •  . 

fucceflion,  both  cooling  our  clothes  fafler,  and  carrying  away 

the  warm  air  that  was  intangled  in  them.  The  Doctor  lays,  that  agitation  of 

“  the  fenfation  of  coldnefs,  therefore,  produced  by  wind,  or  ^^1"’  heated* 

agitated  air,  is  fo  much  flronger  than  that  produced  by  equally  bodies,  does 

cold  air  in  a  flagnating  flute,  that  we  are  often  perfuaded  the  notrcr>der 
...  ,  v  air  colder, 

agitated  air  is  actually  colder,  until  we  examine  it  by  the 

thermometer;  and  Dr.  Boerhaave  thought  the  deception  fo 
flrong,  that  he  contrived  an  experiment  to  remove  it  com¬ 
pletely  (Boerhaave  Elemenla  Chemise.)  He  fufpended  a 
thermometer  in  the  air  of  a  large  room  for  fome  time,  and 
noting  the  degree  to  which  it  pointed,  he  then  dire&ed  againft 
the  bulb  of  it  a  flream  of  air  impelled  by  a  large  bellows  in 
the  fame  room; — that  flream  of  air  would  certainly  feel  to  a 
perfou  who  oppofed  any  part  of  his  body  to  it,  confiderably 
colder  than  the  reft  of  the  air  in  the  fame  room ;  but  the  ther¬ 
mometer  is  not  in  the  leajl  affected  by  it.  And  it  would  be  eafy  nor  hotter, 
to  exhibit  another  experiment  to  tliew,  that  agitated  air  js  it  me:tj 

not  made  colder  by  agitation.  A  piece  of  ice,  for  example, 
being  fufpended  in  the  air  of  a  warm  room,  and  blown  upon 
by  bellows,  inflead  of  being  thereby  kept  the  more  cool,  as 
our  hand  would  be,  and  preferved  the  longer  from  being 
totally  melted,  would  certainly  be  melted  fo  much  .the  fafler, 
than  when  the  air  is  allowed  to  flagnate  in  fome  meafure 
around  it.” 

I  take  the  liberty  of  troubling  you  with  this  in  confequence  M.  Winter 
of  a  communication  from  your  ingenious  correfpondcnt,  50Und, a'r 
Mr.  Richard  Winter,  publifhed  in  the  lafl  Number  of  your  gave  out  heat, 
excellent  Journal,  where  his  experiment  on  the  effe£l  pro¬ 
duced  on  a  thermometer  by  a  blafl  of  air  from  a  pair  of 
bellows,  dire&ly  contradicts  Dr.  Black's  affertion,  that  “  the 
thermometer  is  not  in  the  leaf!  affected  by  it.” 

That  there  is  great  truth  in  Dr.  Black's  general  flatement  Queftions  re- 
of  the  fact,  of  a  blaft  of  air  cooling  a  body  warmer  than  it-  jP^‘ng  thefe 
felf,  by  affording  a  continued  feries  of  frefh  furfaces  to  carry 
off  the  caloric,  I  have  no  doubt,  and  that  it  fhould  have  an 
equal  effect  in  warming  a  body  colder  than  it  felf,  feems 
equally  evident,  or  by  fupplying  the  colder  body  with  caloric. 

But  in  the  cafe  of  the  thermometer  being  raifed  four  degrees, 

(as  fluted  in  Mr.  Winter's  experiments)  we  are  not  told  that 
it  was  of  a  temperature  lower  than  that  of  the  air  of  the 


room 


172 


AfK  BLOWN  FROM  BELLOWS. 


room.  How  then,  Sir,  are  we  to  reconcile  the  refult  of 
your  correfpondent’s  experiment  with  Dr.  Black’s  alfertion, 
mentioned  above? — Are  we  to  fuppole  the  blaft  of  air  to  have 
actually  acquired  an  increafe  of  temperature,  and  if  to,  how 
has  it  acquired  it?  I  hope  your  correfpondent  (fliould  this 
ever  reach  his  ears)  will  not  imagine  I  doubt  the  accuracy  of 
his  experiment  ;  my  only  object  is,  the  clearing  up  a  cir- 
cumftance,  which  at  prefent  is  to  me  at  lead:,  not  by  any 
means  fatisfaclorily  accounted  for.  To  whom  then  can  I 
better  apply,  than  to  you,  if  indeed  I  may  venture  to  hope 
you  may  think  the  object  worthy  of  your  confederation  ? 
Whether  that  (hall  prove  the  cafe  or  not,  I  muff  always  tee! 
(in  common  with  thoufands  of  others)  the  benefit  you  confer 
on  the  fcientific  world,  by  the  eafy  means  of  communication 
of  knowledge  to  the  public,  which  your  Journal  affords, 

I  have  the  honour  to  be. 

Sir, 

Your  obedient  Servant, 

K.  H.  D. 

Tunbridge, 

January  19,  1806. 

P.  S.  I  do  not  underhand  how  the  fuppofed  greater  capa¬ 
city  of  a  vacuum  for  caloric  explains  the  fadts,  whether  of 
the  rife  of  the  mercury  in  the  thermometer,  or  the  melting  of 
the  ice. 


It  is  de  fir  able 
that  the  experi¬ 
ments  fliould  be 
repealed. 


Agitation 
enables  a  fluid 
to  gain  the  com¬ 
mon  temperature 
more  fpcedily. 


Obfervatiom  on  the  preceding  Letter ,  by  W.  N. 

WHEN  a  queftion  arifes  concerning  the  difagreement  of 
facts,  the  procefs  obvioufly  indicated  is  to  repeat  the  ex¬ 
periments;  in  order  that  it  may  be  feen  what  circumftances 
may  have  tended  to  produce  miftake,  or  what  may  have  been 
the  real  difference  between  operations  fuppofed  to  be  the 
fame.  Though  1  have  not  had  an  opportunity  of  doing  this, 
I  have  neverthelefs  thought  it  proper  to  make  a  few  remarks. 
When  a  body  is  immerfed  in  the  air,  or  in  any  other  fluid 
differing  from  itfelf  in  temperature,  the  body  will  acquire 
the  common  temperature  more  fpeedily  (that  is  to  fay,  it  will  be 
heated  or  cooled  more  quickly)  by  agitating  the  fluid,  than  if  it 
were  left  undifturbed  ; — and  this  for  the  plain  reafon,  that 
more  of  the  particles  at  the  original  temperature  will  come 

int<» 
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Jnt  conta<5l  wit!)  it  in  the  latter  than  in  the  former  cafe. 

Thefe  remarks  fupport  and  explain  the  fa6ts  noticed  by 
Dr.  Black  and  Boerhuave.  Agitation  of  the  air  is  merely 
fuppofed,  and  not  that  it  (hall  be  either  eondenfed  or  rarified. 

Many  fafts  concur  to  (hew,  that  the  capacities  of  elaflic  Air  Is  heated 

fluids  for  heat  are  encreafed  by  rarefa6tion,  and  diminilhed  y 

by  condenfation  ;  proofs  of  which  we  have  by  experiments 

in  the  air-pump  and  condenfer,  and  in  the  late  experiments 

of  explofions  produced  in  the  chamber  of  the  condenfmg 

fyringe.  If  we  attend  to  this  law,  we  mud  infer  that  the 

air  in  a  pair  of  bellows,  being  fuddenly  compretfed  by  a  force 

perhaps  equal  to  one  twentieth  of  an  atmofphere  or  more, 

will  acquire  an  increafe  of  temperature  ;  and  if  in  this  dif- 

pofition  to  give  out  heat,  it  be  made  to  rufti  againft  the  ball 

of  a  thermometer,  it  will  heat  the  mercury,  and  caufq^it  to 

rife  in  the  tube.  Now',  in  order  to  reconcile  both  the  Whence  the 

refults  of  Mr.  Winter,  and  of  Boerhaave  to  truth,  we  muft  jowswill  be  hot* 
recolleft  that  bellows,  like  the  unfortunate  traveller  in  Efopfs  and  the  remoter 

Fables,  can  blow  hot  and  cold  at  the  fame  time.  If  the  ther- ^  11  a<^.only 

7  its  motion. 

mometer  be  held  very  near  the  aperture,  the  warm  air  will 
heat  the  mercury  ;  but  if  it  be  held  at  a  greater  diflance, 
where  the  warm  air  has  become  plentifully  mixed  with  cold, 
the  effect  of  its  temperature  may  be  altogether  inconfiderable, 
while  that  of  the  agitation  continues  to  be  effective:  that  is 
to  fay,  the  thermometer  if  already  at  the  common  temperature, 
will  neither  rife  nor  fall ;  if  it  be  already  hot  the  fleam  will 
cool  it ;  or  if  cool  the  fleam  will  heat  it.  Thus  it  is,  to  return 
to  our  traveller,  that  we  breathe  upon  our  fingers  held  dole 
to  our  mouth  when  we  mean  to  warm  them  ;  but  when  we 
wifli  to  produce  cold,  we  hold  the  fubject  at  a  diflance,  and 
blow  at  it. 

As  the  thermometer  falls  in  the  pneumatic  vacuum,  I  fup» 
pofe  there  may  be  fome  miflake  in  the  poftfeript. 
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Account  of  the  Performance  of  the  patent  Ship  Economy  at  Sea, 
in  a  l  oyage  to  the  IF  ejl  India  I  funds,  and  of  fame  Improve* 
meat  in  the  Tackle  aboard ,  proved  of  great  Utility .  By  Mr • 
J.  Whitley  Boswell. 


To  Mr.  NICHOLSON. 


Dear  Sir, 


Dcfcilption  of 
the  fhip’s  coft- 
ftru&ion  has 
been  publifhed 
in  a  former 
.number  of  this 
work. 


The  fubjefl 
proper  for  the 
Journal  as  con¬ 
taining  an  ac¬ 
count  of  an  ex¬ 
periment  in  the 
arts  important 
to  the  nation, 
and  on  a  great 
feale. 


Gentlemen  who 
have  afiilted  in 
this  experiment. 


The  plan  mu  ft 
tie  of  great  ufe 
to  the  nation 
when  adopted, 


As  in  a  former  number  of  your  Journal  *,  you  favoured  me 
by  inferting  a  description  of  the  condrudtion  of  the  fhip  Eco¬ 
nomy,  built  according  to  my  patent,  I  hope  you  will  alfo  admit 
the  following  account  of  her  performance  at  fea,  and  of  fome 
other  matters;  of  confidcrable  utility  to  naval  concerns. 

Your  Journal  is  principally  devoted  to  the  furtherance  of 
the  mod  ufeful  of  all  know  ledge,  that  of  experiments  in  Philo— 
fophy  and  the  Arts.  And  to  a  nation  which  like  this  depends  on 
its  [flipping  for  mod  of  the  many  advantages  it  enjoys  over 
the  red  of  the  world,  what  experiments  can  be  more  impor" 
tant,  or  ought  to  be  more  interefling,  than  thofe  which  con¬ 
cern  this  fubjeft  ? 

The  experiment  which  has  been  made  on  this  occafion  is 
entitled  to  a  farther  fuperiority  over  other  ufual  experiments, 
an  account  of  the  large  fum  of  money  required  for  conducing 
it,  which  altogether  rather  exceeded  5000/.  and  on  this  oc¬ 
cafion  it  is  but  judice  to  mention  the  fpirit  with  which  Wm. 
Ludiington,  Efq.  of  this  City,  and  Richard  Griffith,  Efq.  of 
Dublin  have  came  forward  to  affid  in  making  this  experiment, 
whole  property  the  diip  principally  is,  (my  fliare  of  it  being 
comparatively  (mall  to  theirs);  to  thofe  gentlemen  this  country 
is  chiedy  indebted  for  proving  a  matter  of  great  utility  to  its 
naval  concerns,  and  which  fooner  or  later  mud  be  of  the* 
greateft  advantage  to  it,  when  the  plan  comes  into  ufe,  though 
the  fpirit  of  the  times  may  defer  this  period  until  it  fhall  ceafe 
to  be  of  any  benefit  to  us,  and  others  may  reap  the  profit  of 
thefe  gentlemens  public  fpirit  and  my  labour  and  dudy;  but 
as  I  waited  till  I  fhould  have  the  proof  of  a6!ual  experiment 
to  add,  to  that  of  a  theory  (which  though  founded  on  un- 
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erring  principles,  and  of  which  each  part  had  been  often 

proved  in  detail  before,  it  could  not  be  expe&ed  to  convince 

thofe  whofe  prelfure  of  bufinefs,  or  want  of  tade  for  fuch 

ftudies,  deprived  of  time,  or  inclination,  or  made  it  too  great 

a  labour  to  attend  to  its  demondration  in  any  other  way)  I  hopes  that  the 

fliall  hope  now,  (that  my  exertions  to  bring  this  plan  of  ftiip-  eXperiment  will 

building  into  the  notice  it  deferves,  when  its  fufficiency,  accelerate  this 

drength  and  fecurity  is,)  fupported  by  a&ual  and  fevere  proof, 

will  meet  with  a  fair  and  candid  confideration,  from  the  di- 

re&ion  of  our  navy,  and  thofe  whofe  commercial  purluits  lead 

to  employ  veffels  of  great  burden. 

The  chief  advantage  of  this  method  of  fliip-buiiding  is,  that  Economical  ad¬ 
it  enables  the  builder  to  ufe  timber  of  much  lefs  cod,  and  vadly  vantaS^s  T1'155 
more  eafy  to  procure,  with  drength  and  dability  fuperior  to  building, 
the  old  method,  in  proportion  to  the  quantity  of  timber,  and  cheaper  timber, , 

r  f  1  more  eafily  pro¬ 
to  dilpenle  with  knee  timber  entirely.  cured,  may  be 

In  a  national  point  of  view  this  method  is  dill  of  greater  u^ed 

.  r  r  •*  i  •  r  •  i  r  rr  .  Its  national  ad  - 

benefit;  for  as  i,t  admits  of  timber  ot  fifty  years  growth  to  vantages,  the 

fupply  the  place  of  that  of  one  hundred,  not  only  the  fored  forefts  could 

lands  may  be  made  to  produce  timber  for  double  the  number  [he  quattk^of 

of  Qiips  for  our  navy  in  a  given  time,  but  private  gentlemen  the  timber 

would  be  alfo  induced  to  plant  more  timber  for  this  purpofe,  ^antfd  in  .this 

from  the  fuperior  profit  they  could  in  this  cafe  make  of  their  time,  more 

plantations,  and  the  hope  it  would  give  them  of  being  able  timber  would  be 
r  1  °  &  planted  if  it  waa 

to  receive  the  fruits  of  their  labour  during  their  own  lives,  adopted  ;  oaks 

which  at  prefent  can  only  be  expe&ed  to  be  reaped  by  their  °*  fifty  years> 

.  ...  have  more  fer- 

grand  children.  ,  viceable  timber 

An  oak  of  fifty  years  growth  has  alfo  a  much  greater  quan-  in  proportion 
ti(y  of  ferviceable  timber  in  it,  in  proportion  to  its  age,  than  IOOj  an<j  occu. 
one  of  an  hundred  years,  and  four  times  the  number  of  them  py  only  one 
at  lead  can  dand  and  flourifh  at  one  time  at  the  fame  extent 
of  ground  ;  fo  that  the  public  would  be  benefited  by  the  adop¬ 
tion  of  the  plan  every  way  ;  for  while  timber  would  thus  be 
rendered  more  plenty,  thofe  who  prepared  it  for  market  would 
alfo  obtain  a  greater  profit. 

Hitherto  the  price  of  timber  for  the  navy  has  been  attempted  The  Scarcity  of 
to  be  kept  down  by  arbitrary  regulations,  which  tended  to  has* competed 
encreafe  its  fcarcily;  at  lad,  notwithdanding  every  effort,  this  country  t<? 
the  price  and  fcarcity  have  encreafed  fo  much  that  our  govern- 
nient  have  been  forced  to  the  expedient  of  partly  relying  on  danger  of  this* 
a  foreign  country  for  the  continuation  of  the  navy  ;  and  to  expedient. 

O  2  depend 
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Should  induce 
the  trial  of  the 
patent  plan, 
in  doing  which 
there  is  no  rifle, 
as  its  fuf- 
ficiency  has 
been  proved. 


No  public 
money  required 
to  make  ex¬ 
periments, 
they  have  been 
already  made 
at  the  ex  pence 
of  the  owners 
of  the  /hip. 


The  perform¬ 
ance  of  the  /hip 
at  fea  cannot 
he  miftated  on 
account  of  its 
publicity. 


The  Captain’s 
letter  relative 
to  the  voyage 
out. 


depend  on  the  dock  yards  of  Ruffia  for  the  bulwark  of  the 
Britifh  nation,  for  the  defence  of  its  liberties,  and  of  its  political 
exigence,  and  this  at  a  time  when  our  crafty  and  implacable  foe 
has  got  poffeffion  of  nearly  all  the  forefts  of  the  reft  of  Europe, 
and  is  malting  the  raoft  prodigious  exertions  to  out-number 
our  navy. 

If  my  plan  of  (hip-building  tends  in  fo  great  a  degree  to 
diminifh  thofe  difficulties  and  even  dangers,  as  is  ftated  above, 
is  it  not  worthy  of  a  trial  at  lead,  even  if  fome  rilk  was  run 
in  that  trial  ?  but  when  no  rifk  is  run,  when  the  plan  has 
been  proved,  the  moft  fcropulous  economift  of  the  public 
wealth  can  ftart  no  objection  to  that  trial  of  it  in  the  navy, 
that  the  public  neceffity  for  fome  expedient  to  fupply  timber 
for  its  ufe  fo  loudly  calls  for. 

We  afk  no  drafts  on  t he  public  fource  to  try  experiments 
on  the  fubject,  thefe  have  been  already  compleatly  made  at 
our  own  expence,  and  all  we  demand  is  our  country  to  con- 
defeend  to  reap  the  fruit  of  our  exertions ;  if  (lie  does,  we 
ffiall  rely  on  her  generolity  to  recompence  as,  convinced  that 
the  will  have  ample  proof  that  we  have  deferved  it;  but 

fhould  this  not  be  the  cafe,  we  will  not  reft  contented  with 

4  % 

having  difeharged  our  duty,  in  doing  the  moft  we  could  to 
ferve  her ;  which  if  we  fhould  be  fo  happy  as  to  effect,  we 
will  never  regret  our  trouble  or  coft. 

Having  thus  ftated  the  claims  which  the  fubje&  has  to  pub¬ 
lic  attention,  I  (hall  proceed  to  relate  the  performance  of 
the  (hip  at  fea,  which,  as  (lie  failed  in  company  with  a  large 
convoy  both  out  and  home,  is  a  matter  of  too  public  a  nature 
to  admit  any  miftalement  I  might  wiffi  to  make,  which  God 
knows  is  far  from  my  defire. 

On  the  2‘2d  of  Auguft,  180-1,  The  patent  (hip  Economy 
weighed  anchor  off  Gravefend,  with  but  a  fmall  cargo  aboard, 
3s  is  ufual  for  (hips  outward  bound  to  her  deftination,  and  fet 
fail  on  her  voyage  to  Trinidad  and  Grenada;  and  on  the  1 4-th 
October  following  arrived  at  Grenada ;  her  performance  on 
this  voyage  is  beft  dated  in  her  Captain’s  own  words,  in  the 
following  extraft  from  a  letter  to  Wm.  Luthington,  Efq. 
London. 

SIR,  ’  Grenada ,  061.  15th,  1804. 

I  have  the  pleafure  to  inform  you  of  the  Chip  Economy’s 
fafe  arrival  here  yefterday  evening.  We  had  a  fine  paffage, 

-  i.  -  and 
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and  had  bul  one  gale  of  wind  :  The  (hip  performs  as  well  as  Ship  fleers  and 

it  is  poflible  for  a  fhip  ;  is  remarkable  eafy  at  fea,  fleers  and  remarkablySeafy 

(ails  well,  and  is  perfeftly  tight.  In  the  gale  ot  wind  the  at  fea,  perfectly 

Epervier  man  of  war  fprang  her  foremaft;  the  Robert  Aylward  jjj 

ditto;  a  brig,  Maher  or  brig  named  Swinger,  loft  both  top- other  ihips 

mafts  and  parted  convoy  in  lat.  14.  30  N.  Our  (hip  behaved  */ffermuch> 

*  J  r  me  meets  no 

extremely  well  and  never  drained  a  rope  yarn.  accident. 

(Signed )  ALEXANDER  SMITH. 


From  the  period  of  this  letter  (lie  remained  at  the  Weft 
India  iilands  until  the  23d  of  July  1303  ;  being  detained  there 
the  greateft  part  of  that  time  by  the  arrival  of  the  French  fleet, 
which  was  afterwards  chafed  back  to  Europe  by  the  gallant 
and  ever  to  be  regretted  Lord  Nelfon;  from  the  23d.  of. July, 
when  fhe  failed  for  England,  to  lhe  29th  of  061.  when  (lie 
caft  anchor  off  Portfmouthon  the  Mother-bank,  (lie  experienced 
a  feries  of  fevere  weather’and  violentjgales  of  wind,  in  which 
forrie  of  the  fleet  with  which  die  returned  foundered,  and 
others  were  obliged  to  bear  away  for  America  for  fhelter. 
The  remarkable  bad  paffage  home  of  the  Leeward  ifland  fleet, 
of  which  (he  was  one,  is  too  well  known  to  need  much  de- 


ucjdjcvi  at  tuc 
Welt  Indies 
by  the  Fiench 
fleet. 


returns  hom«, 
experiences 
violent  gales, 
and  a  tedious 
paflage  of  three; 
montjas,  fome 
£hips  of  the 
fleet  rounder 
through  fe verity 
of  weather. 

Why  this  fevere 
trial  is  a  fuf- 


feription:  all  feamea  muft  be  fenfible  that  three  months  toffing  ficicnt  proof  of 

her  ftabiiity, 

#  when  deeply 

contrary  winds,  to  a  veffel  as  deeply  laden  with  fugar  as  the  laden, 

(krevvs  could  comprefs  it  into  her,  muft  have  been  a  mod  fe' 
vere  trial,  and  that  if  (he  had  a  (ingle  weak  part,  or  defe&ive 
principle  in  her  conftru6ticn,  it  muft  have  given  out  in  that 
time :  but  while  mod  of  the  other  (hips  of  the  fleet  met  with 
more  or  iefs  damage  both  to  themfelves  and  their  cargoes,  (lie 
bore  through  all  without  the  fmalleft  accident,  and  brought 
home  her  fugar  perfe6lly  dry  and  fafe  ;  which  was  not  com- 
pleatly  difeharged  until  Jan.  1806  (on  account  of  her  deten¬ 
tion  at  Portfmouth,  through  contrary  winds  from  whence  (lie 
(lie  did  not  get  to  London  before  the  27th.  of  Nov.  on  which 
day  (he  hauled  into  the  Weft  India  dock,)  or  this  account 
would  have  been  made  public  before.  A  further  proof  of  took  the 
the  ftabiiity  of  her  frame  work,  is  her  taking  the  ground  with 
a  full  cargo  on  board  without  any  accident,  as  may  be  feen  Trinadai, 
more  particularly  in  the  following  account  of  her  performance 
tyome  which  I  received  from  her  Captain. 


on  the  Atlantic  ocean  in  fuch  hard  weather,  beating  upagainft 


Dear 


178 


ECONOMY  AL  SEA. 


Captains  ac- 
counc  of  the 
voyage  home, 

In  a  violent  gale 
the  /hip  per¬ 
forms  extremely 
well,  and  is  a 
good  fea  boat: 
two  /hips 
founder  in  this 
florm,  one 
abandoned,  an¬ 
other  large  /hip 
rendeied  un¬ 
manageable,  and 
taken  in  tow, 
and  fcveral 
others  much 
damaged. 


The  Economy 
4 

meets  no  ac¬ 
cident,  and  is 
very  Weatherly: 
tho’  deep  laden; 
has  a  foul  bot¬ 
tom  which  im¬ 
pedes  her  failing, 
/he  works  and 
(Iters  well. 


She  remains 
perfe&ly  tight 
after  the  fevere 
pa/Tage,  though 
run  aground  at 
Trinadad  with  a 
full  cargo  of 
fugar; 


is  a  very  re¬ 
markable  ftrong 
£hip, 


Dear  Sir,  January  17,  1S06. 

*'  I  r  is  with  pleafure  that  Ihaveleifure  to  inform  you  of  the 
performance  of  the  patent  fhip  Economy,  during  the  voyage 
under  my  command. 

**  On  (he  fifth  and  fi>;th  of  September  laft,  latitude  37,  34  N. 
we  experienced  a  very  heavy  gale  of  wind,  with  an  heavy 
crofs  fea,  occafioned  by  the  wind  fhifting  to  different  points 
o;f  the  compafs  fuddenly,  and  blowing  with  extreme  violence  : 
during  the  whole  of  the  gale,  the  Economy  behaved  as  well 
as  I  ever  experienced  a  (hip  to  do,  and  much  better  than 
could  have  been  expected  for  fo  fmall  a  fliip  ;  in  fine,  flie  is 
as  good  a  fea  boat  as  ever  put  keel  in  fait  water.  During  the 
gale,  two  fhips,  it  is  fuppofed,  foundered;  after  the  gale 
one  was  abandoned  as  not  tenable,  fliould  another  gale  of 
wind  come  on  :  the  Prince  of  Wales,  a  fhip  of  300  tons, 
had  every  thing  wafhed  from  her  deck  :  The  Princefs  of 
Wales,  a  fliip  of  the  fame  fize,  broke  her  rudder,  and  was 
left  in  tow  of  the  Hynena  Hoop  of  war.  Several  other  {hips 
met  with  eonfiderable  damage,  which  proved  undeniably  the 
violence  pf  the  wind.  Notwithfianding  the  lumbered  fiale 
of  the  Economy,  we  loft  nothing  off  deck,  and  I  don’t  think 
there  was  a  fhip,  large  or  fmall  in  the  fleet,  that  made  better 
weather:  flie  did  not  fail  fo  faft  coming  home  as  going  out, 
but  that  is  eafily  accounted  for,  when  we  confiaer  Die  was 
not  coppered,  and  was  out  fifteen  months  on  a  wooden 
fhealhing,  with  barnacles  as  long  as  your  finger  on  her,  and 
the  bottom  refembling  a  rock  ;  and  was  befides  laden  as 
deep  as  flie  could  flow.  She  works  and  fteers  amaz:ng!y  well. 
I  w  ould  not  wifli  to  change  her  if  (lie  had  been  larger, 
but  being  only  200  tons,  (lie  is  too  fmall  both  for  my  intereft 
and  the  Well  India  trade. 

“  The  fliip  has  been  perfedly  tight  all  the  voyage,  although 
we  had  a  very  tempeftuous  paflage,  and  likewife  ran  her  on 
fliore,  fugar  loaded,  under  the  batteries  at  Trinadad,  to 
prevent  her  falling  into  the  hands  of  the  French,  as  we  fup¬ 
pofed,  where  we  lay  for  twenty-four  hours,  until  we  dif- 
covered  that  it  was  Nelfon’s  fleet.  In  my  opinion  the  is  one 
of  the  flrongeft  fhips  in  the  river  Thames  of  her  fize. 

“  The  new  iron  flings  and  other  iron  work  on  the  yards 
exceed  my  mofl  fanguin$  expectation,  I  have  feen  the  fliip 
covered  with  fiafhes  of  lightning  when  at  Trinadad,  and  never 

experience^ 
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experienced  the  lead  injury  from  fo  much  iron  being  about 
the  yards,  owing  to  the  precaution  which  I  took  of  ferving 
the  iron  work  and  paying  it  with  pitch,  which  I  think  ferved 
as  a  non-condu6tor.  I  have  a  higher  opinion  of  iron  work 
than  ever  I  had,  and  think  the  iron  rigging  in  the  plan  we 
ufed  to  talk  about  while  the  (hip  was  building,  would  anfwer 
to  admiration,  and  might  be  the  means  of  preferving  the 
mads  of  men  of  war,  when  in  a&ion,  as  being  lefs  liable 
to  be  cut  with  (hot.  When  I  can  manage  it,  I  mean  to  rig 
the  mizen  mad  of  a  (hip  wholly  with  iron,  to  give  it  a  trial. 
When  I  examine  the  bottom,  I  will  give  you  my  opinion  of 
the  pieces  of  fheathing  deeped  in  your  preparation  to  prevent 
the  worms  from  dedroying  the  bottom.  The  large  rollers 
which  you  had  let  in  beneath  the  hawfe  holes  for  the  cables  to 
work  on,  were  of  very  great  benefit,  and  I  think  faved  us 
the  labour  of  two  men  in  weighing  anchor,  they  alfo  prevent¬ 
ed  the  wear  of  the  cables  very  much,  and  were  greatly  liked 
by  the  failors,  as  making  the  purchafe  more  lively, 

Your’s  very  (incerely, 

4  LEX.  SMITH.” 


of  the  iron 
flings  to  her 
yards,  and  cap¬ 
tain’s  high 
opinion  of  the 
ufe  of  iron 
work  in  rigging. 

State  of  ex¬ 
periment  on  part 
of  the  fheathing 
will  be  attended 
to, 

great  ufe  of  the 
large  rollers  for 
the  cables. 


The  iron  dings  which  Captain  Smith  mentions,  were  on  a  Further  account 
pl^n  of  his  own,  and  different  from  thofe  ufed  in  men  of  war,  flings> 
in  not  requiring  above  three  or  four  feet  of  chain  for  each 
yard,  and  ferved  merely  to  fufpend  the  yards  from  the  point 
of  the  tops ;  which  method  greatly  faved  the  wear  of  the 
mads,  and  permitted  the  yards  to  work  more  freely.  Iron 
draps  were  alfo  ufed  to  mod  of  the  blocks  indead  of  hemp. 

The  rollers  for  the  cables  were  about  fourteen  inches  Ions:  and  of  the 
and  eleven  in  diameter,  and  worked  on  iron  gudgeons  about  Ga  ‘ero!t>;’i 
two  inches  in  diameter,  in  brafs  fockets.  The  rollers  which 
have  been  hitherto  ufed  for  this  purpofe,  were  generally  much 
too  fmall,  feldom  exceeding  the  diameter  of  the  cable;  which 
tliminiflied  fize  both  increafes  the  friction  and  injures  the  cable, 
from  the  fmallnefs  of  the  nip  which  they  occafion  ;  or,  in  other 
words,  from  the  acutenefs  of  the  angle  at  which  the  cable  is 
forced  to  bend  in  pafling  over  them. 

In  concluding  this  account  I  beg  leave  to  mention,  that  I Ircm  tranfverfe 
could,  in  building  another  (hip,  greatly  diminifh  the  fpace  ^fedki  future” 
neceflary  for  the  tranfverfe  forms  ufed  in  my  plan,  by  fetting  in  this  place, 
them  farther  afunder,  and  forming  them  of  iron,  which 10  fave  roc'rn# 

method 
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—and  the  fore 
and  aft  libs 
(carped  in  a  more 
economical 
method. 


The  Economy 

will  remain  a 
few  weeks  at 
the  London 
D.xks  for  in- 
(peftion. 


ir\ethod  is  specified  in  my  patent* *  and  that  I  could  alfo  make  a 
great  faring  in  the  timber  ufed  in  the  fore  and  ait  ribs,  by  a 
method  of  (carping  them,  alfo  within  the  limits  of  my  fpeci- 
fication.  Experience  has  fince  convinced  me  of  the  fuperi- 
ority  of  both  thefe  methods,  of  which  I  had  forae  doubt  when 
1  built  the  Economy,  or  they  fhould  have  been  ufed  in  her. 

It  may  Teem  paradoxical  to  after t  that  iron  is  oftentimes 
cheaper  than  wood  in  Chip  building,  when  it  can  be  ufed  :  but 
a  plain  proof  of  this  exifls  in  the  bow  of  the  Economy,  of 
which  the  three  lower  breaft-hooks  are  iron  of  conftderable 
fubftance,  and  yetcoft  lefs  individual!)  than  any  of  the  wooden 
ones  above  them,  though  thefe  are  of  no  extnaordinary  girth, 
or  of  much  curvature. 

The  Economy  will  be  a  few  weeks  in  the  London  Docks, 
where  fhe  has  now  moved,  for  the  infpection  of  the  public, 
and  where  all  gentlemen  who  are  interefted  in  (hipping  con¬ 
cerns  may  fee  her  conftrmflion;  and  thoie  who  examined  her 
previous  to  her  failing,  may  convince  thendelves  that  I  have 
exaggerated  nothing,  as  to  the  found  Sale  in  which  (he  has 
returned  from  her  tempeftuous  voyage. 

Dear  Sir, 

Your  very  humble  fervant, 

J.  WHITLEY  BOSWELL. 


XIX. 

•  •  .  Experiments  on  the  Torpedo.  By  Mejfrs.  Hu  m boldt  and  Ga  y 
Loss  ac.  Extracted  from  a  Letter  of  M.  Humboldt  to  M. 
Bertkollet ;  dated  Borne,  15  FruSlidor*  Year  13  (Sept,  2, 
1805.) 

T.  HE  curious  theory  with  which  Volta  has  enriched  the 
fcience  of  natural  philofophy,  on  (he  fubjedt  of  eledlric  fifh 
having  been  received  as  authentic  by  many  naturalills,  renders 
the  phenomenon  of  the  Torpedo  worthy  of  farther  inveftiga- 
tion.  You  know,  my  dear  friend,  what  was  our  impatience 
to  procure  thefe  fifh,  and  will  perhaps  be  furprifed  that  fo 
Ipuch  time  fhould  elapfe  without  having  heard  from  us  on  the 


*  Annales  de  Chimie,  Vol.  LVI. 


fubjeft. 
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fubjedl.  At  Genoa,  we  perceived  feme;  but  we  were  then  The  torpedo 
without  our  inftruments.  At  Civita  Vecchia  we  fought  them  an^Naples^but 
in  vain.  But  during  our  flay  at  Naples  we  frequently  pro-  not  at  Civic* 
cured  fome  very  large  and  lively  ones.  In  this  letter  you  will^ecc^l3‘ 
find  detailed  the  experiments  made  by  M.  Gay-Luflac  and 
myfelf  on  the  powers  of  this  fifli  (RajaRorpeda  of  Linneus). 

M.  de  Buch,  a  German  mineralogifl,  well  acquainted  with  all 
the  branches  of  phyfical  fcience,  was  witnefs  to  our  proceed¬ 
ings.  I  fend  you  the  refults,  giving  fimple  fafits,  unmixed 
with  theoretical  {'peculations.  Our  experiments  were  chiefly 
dir  6fed  towards  the  difeovery  of  that  ftate  of  the  torpedo 
when  :t  was  lead  capable  of  exerting  its  power  upon  the  hu¬ 
man  frame.  This  power  has  been  generally  deferibed  as  The  (hock  of 

electrical ;  but  the  fenfation  produced  by  it  is  materially  differ-  torpedo  feds 
i  i  r  ,  L  >  it  i  r  t  i  ,  different  from 

ent  from  that  earned  by  the  dilcharge  ot  a  Leyden  phial — that  of  ele&ri* 
Having  no  other  book  by  us  befides  the  work  wherein  Aldini*  Cltf« 
combines  the  refearches  of  Geoffroy  with  thofe  of  Spallanzani 
and  Galvani,  it  is  not  to  be  expected  that  we  thould  compare 
our  experiments  with  thofe  which  may  have  been  previoufly 
made  by  other  philofophers. 

1 .  Though  the  flrength  of  the  torpedo  is  far  inferior  to  that  Powers  of  the 
of  the  gymnotus,  it  is  equally  capable  of  caufing  painful  fen-  toThofe *of  ^the 
fations.  A  perfon  much  accuflomed  to  eletlric  fliocks,  can  gymnotus  of 
hardly  fuflain  that  of  a  lively  torpedo  of  four  decimeters  (16  sh^iTof^th- 
inches)  in  length.  The  animal  acts  underwater,  and  it  is  torpedo  more 
only  when  it  lofes  flrength  that  the  fluid  impedes  its  a6lion. 

In  this  cale,  M.  Gay  Lufl'ac  obferve.d  that  the  fliock  is  not  leads  under* 
perceptible  till  the  fifli  is  raifed  above  the  furface.  the  water* 

2.  I  obferved,  when  in  South  America,  that  the  gymnotus _ and  feems  to 

gives  the  moft  violent  fliocks,  without  any  exterior  movement  u^e  more  e^ort 
of  the  eyes,  the  head,  or  the  fins :  it  appeared  as  tranquil  as  notuSfiC 

a  perfon  when  pafling  from  one  idea  to  another,  or  from  one 
fenfation  to  another.  Not  fo  the  torpedo  :  We  obferved  a 
convulfive  movement  of  the  pe&oral  fins,  each  time  it  gave  a 
fliock,  which  was  more  or  lefs  violent  according  as  the  furface 
was  larger  or  fmaller  wherein  the  contact  took  place. 

6.  The  powers  of  the  torpedo  and  gymnotus  cannot  be  ex-  Shocks  from  the 

cited  at  nleafure,  as  we  fhould  difeharge  a  Leyden  phial  or  a  t0IPed°  and 

'  ‘  gymnotus  can¬ 

not  b«  obtained 

*  Memoires  fur  1*.  Torpille,  dans  1’EfTai  fur  le  Galvanifm,  but  by  irritating 
V<4.  XI.  p.  the  animal. 
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The  /hock  ob¬ 
tained  by  a  mere 
touch  with  the 
Anger, 


—bat  the  con¬ 
tact  mu  ft  be 
direct. 

JVleta’.s  feem  to 
be  non  conduc¬ 
tors  of  the 
/hock  of  the 
torpedo. 


condudor.  A  (h£>tk  is  not  always  felt  on  touching  aneledric 
filh ;  it  muft  be  irritated  before  it  will  give  the  lliock.  This 
adion  depends  on  the  will  of  the  animal,  whofe  eledric  powers 
perhaps,  are  not  kept  conftantly  charged;  yet  it  can  recover 
them  with  wonderful  celerity,  as  it  is  capable  of  giving  a  long 
(uccefiion  of  (hocks. 

4.  The  (hock  is  felt  (the  animal  being  difpofed  to  give  it) 
as  well  on  touching  with  one  finger  a  fingle  furface  of  the 
ele6fric  organs,  as  on  applying  the  two  hands  to  the  two  fur- 
faces,  the  upper  and  under,  at  once.  In  both  cafes  it  is  im¬ 
material  whether  the  perfon  applying  his  finger  or  his  two 
hands,  be  infulated  or  not. 

5.  When  an  ifolated  perfon  touches  the  torpedo  with  a  fingle 
finger,  it  is  indilpenfible  that  thecontad  be  immediate,  as  no 
(bock  will  be  felt  if  a  conducing  hody  (of  metal  for  example) 
be  interpofed  between  the  finger  and  tfie  organ  of  the  fifiu — 
For  this  reafon,  the  animal  may  be  touched  with  impunity  by 
means  of  a  key,  or  any  other  inftrument  of  metal. 

6.  M.  Gay-Luflac  having  made  this  important  obfervation, 
we  placed  a  torpedo  on  a  metal  di fh,  with  which  the  inferior 
furface  of  its  organs  were  in  contact.  The  hand  which  fup- 
ported  this  difli  experienced  no  fhock,  whilft  another  ifolated 
perfon  irritated  the  animal,  whofe  convulfive  movement  of  the 
pectoral  fins  indicated  a  moft  violent  e  mi  (lion  of  the  eledric 
fluid. 


Experiments  When  on  the  contrary,  a  perfon  held  the  torpedo  in  a 

which  /hew  rnetal  difh  in  his  left  hand  (as  in  the  preceding  experiment), 
t..cv  condutt.  ancj  rjght  touched  the  fuperior  furface  of  the  eledric 

organ,  he  experienced  a  (mart  (hock  in  both  arms  at  the  fame 
moment. 

■  8.  The  fame  was  felt,  on  placing  the  fi(h  between  two  metal 

plates,  whofe  edges  were  not  in  contact  with  each  other,  and 
applying  the  two  hands  at  once  above  and  below  them. 

9.  But  if  the  edges  of  the  metal  plates  be  fuffered  to  touch 
each  other,  no  fhock  will  be  felt  in  either  arm.  The  commu¬ 
nication  between  the  two  furfaces  of  the  organs  is,  in  this  cafe, 
formed  by  the  plates;  and  the  new  connedion  arifing  from 
the  contad  of  the  two  hands  with  the  plates  is  without  effect. 
The  organs  of  10.  The  mod  fenfible  electrometer  manifefied  no  electrical 
the  torpedo  have  tenfion  in  the  organs  of  the  torpedo;  in  whatever  way  it  was 

no  influence  on  .  .  .  _ '  ,  .  .  . 

the  eleftrome-  applied,  it  was  not  in  the  lealt  aticcted  ;  neither,  on  directing 
ter.  i$ 
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it  tovyards  the  organs,  nor  in  infulating  the  fifli,  covering  it 
with  a  metallic  plate,  and  making  a  communication  between 
this  plate,  by  means  of  a  conducting  thread,  and  the  condenler 
of  Volta,  was  there  any  indication  (as  with  the  gymnotus) 
that  the  animal  affected  the  electric  intenfity  of  furrounding 
bodies. 

1 1.  As  ele6tric  filh,  when  healthy,  exercife  their  powers  as  Examination  of 
forcibly  beneath  the  water  as  in  the  open  air,  we  were  led  to  powerTof  water, 
examine  the  conducting  properties  of  this  fluid.  Several  per- 

fons  formed  a  chain  of  hands  between  the  fuperior  and  inferior 
furfaces  of  the  organs  of  the  torpedo  :  the  (hock  was  not  felt 
until  they  had  wetted  their  hands.  The  action  was  not  inter¬ 
cepted  when  two  perfons  fupported  the  torpedo  with  their 
fight  hands ;  and  inftead  of  holding  each  other’s  left  hand, 
they  each  pluqged  a  metallic  rod  into  water  placed  upon  an 
ifolated  body. 

12.  By  fubftituting  flame  in  lieu  of  water,  the  communica-  Flame  docs  not 

tion  was  deftroyed,  until  the  rods  touched  each  other  in  the  L1C 

flame. 

13.  It  muff,  however,  be  obferved,  that  in  water,  as  in  No  ftock  can  be 
air,  the  fhock  was  not  perceptible  without  an  immediate  cop-  immediate  con-1 
ta<5t  with  the  body  of  the  ele&ric  fifl)  :  the  leafl  poffible  inter-  ta&  withth$ 
vention  of  the  water  prevented  it.  This  fact  is  the  more  re- 
pnarkable,  as  it  is  known  that  in  galvanic  experiments,  where 

the  frog  is  immerfed  in  water,  it  is  fufficient  to  direct  the  filver 
forceps  towards  the  mufcles  to  caufe  a  contraction,  though  a 
hody  of  water  be  interpofed,  equal  to  one  ©r  two  millimetres 
in  thicknefs,  or  about  one-twentieth  of  an  inch. 

Thefe,  my  dear  friend,  are  the  principal  obfervations  which  Organs  of  the 
we  have  made  on  the  torpedo.  The  experiments.  No.  4  and  ce'pt? ble  o^any1'* 
JO,  prove  that  the  eleCtric  organs  of  thefe  animals  are  not  fuf- exc«fs  of  charge, 
ceptible  of  any  intenfity  or  excefs  of  charge.  Their  action 
may  rather  be  compared  to  that  of  a  combination  of  Leyden 
phials,  than  to  the  condudlor  of  Volta.  Without  communica¬ 
tion  no  fhock  could  be  felt :  and  having  experienced  the  power  Doubt  whether 
of  the  gymnotus  through  very  dry  cords,  I  imagine,  that  where  gy^tus  °anbe 
i  have  been  affected  by  this  powerful  animal  without  direCt  felt  without  ac- 
contaCt,  it  had  been  occafioned  by  fome  deficiency  in  my  in- 
fulated  Hate.  If  (he  torpedo  act  by  poles,  that  is  by  an  elec-  Torpedo  f«p- 

tric  equilibrium  which  poffeffes  a  tendency  to  replenifh  itfelf,  Pofef  by  . 

1  11/.  .  n  an  eledtric  equi- 

experimenls  5  and  6  leem  to  prove  that  thele  poles  exift  near  librium,  the  op- 

each  Poflte  ftate  being 
very  near. 
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Objfft'ona  to 
«n;s  notion. 


ConiiJerationq 
or  theory. 


To  determine 
whether  faccha- 
rine  fecrctions 
take  piace  in 
other  organs  be- 
fides  thufe  af¬ 
fected  in  diabe¬ 
tes  meilitu#. 


each  other,  on  the  Tame  fur  face  of  the  organ.  The  (hock  is 
felt  on  merely  touching  the  furface  with  the  finger.  A  plate 
interpofed  between  the  hand  and  the  organ,  ( Exp .  6,)  re-effa- 
blifhes  the  equilibrium,  and  the  hand  which  (nftains  the  plate 
is  not  aftefted,  becaufe  it  is  placed  beyond  the  current.  But 
it  we  fuppofe  an  heterogeneous  number  ot  poles  upon  each 
furface  of  the  organ,  whence  does  it  arife,  that,  in  covering 
thefe  furfaceswith  two  metal  plates,  whofe  edges  do  not  touch 
each  other,  and  placing  the  hands  on  thefe  plates,  the  equi li- 
brium  fliould  be  found  in  the  arms  ?  Why,  it  may  be  afked, 
does  not  the  pofitive  electricity  of  the  inferior  furface  feek 
at  the  moment  of  explofion  the  negative  electricity  of  the  next 
or  neareft  pole,  but  rather  feek  it  in  the  fuperior  furface  of  the 
eleCtric  organ  ?  Perhaps  thefe  difficulties  may  not  be  infur- 
mountable  ;  \et  the  theory  of  thefe  vital  actions  well  deferves 
attentive  refearch.  Geoffrey  has  proved  that  thornbacks,  who 
give  no  figns  of  eleCtricity,  are  furnifhed  with  organs  analo¬ 
gous  to  tiiofe  of  the  torpedo.  The  lead  injury  on  the  brain  ot 
the  torpedo  deffroys  its  eleCtric  powers.  The  nerves  are  no 
doubt  concerned  chiefly  ii*  thefe  phenomena  ;  and  the  phyfio- 
Jogift  who  fliould  admit  the  power  of  vital  actions,  might  with 
iuccels  oppofe  the  theory  of  the  naturahft,  who  would  endea¬ 
vour  to  explain  all  by  the  eonlaft  of  the  albumino-gelatinous 
pulp  of  the  nervous  laminae  wherewith  nature  has  endowed 
the  organs  of  the  torpedo. 
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Prizes  propofed  by  ike  liniverjity  and  Academy  of  Wdna,  in 

June,  1805. 

% 

CLASS  OF  SCIENCE  AND  MEDICINE. 


Firfi  Prize. 

Besides  the  diabetes  mellitus  of  the  authors  on  medicine, 
are  there  any  other  diforders  peculiar  to  man,  which,  ac¬ 
cording  to  experiments  well  ascertained,  produce  in  different 
organs  a  fecretion  limilar  to  fugar,  fuflficiently  abundant  to 
finally  occafion  confumption  ?  And  what  are  thefe  diforders  ? 

5  {n 
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In  a  note  on  this  fubjed  it  is  recommended  to  examine  for 
faccharine  matter,  the  fluid  fubftance  of  colliquative  fweats; 
that  produced  in  the  Jluius  cccUacus ,  and  in  the  pituitous  con- 
fumption  from  lungs,  which  after  death  are  not  ulcerated;  and 
the  milk  of  women  afflifted  with  the  gulluSlirhcea* 


Second  Prize . 

What  are  the  true  characters  and  the  caufes  of  the  malady,  To  afeertain  the 

which  although  not  exclufively  appertaining  to  Poland,  is  true  caule  and 
i  V  a  .  r  cure  of  the  Plica 

however  called  the  Plica  Polomca  ?  Are  tmere  any  means  ol  t\,i0nica. 

curing  this  dileafe  more  fuccetsful  than  thofe  hitherto  em¬ 
ployed  ?  and  what  are  thefe  means  ? 

Third  Prize. 

What  are  the  principal  maladies  of  vegetables?  And  what  Relative  to  the 

i's  the  true  analogy  between  them  and  thole  of  animals?  diforders  of  ve- 

getables. 

i  4 

CLASS  OF  NATURAL  PHILOSOPHY  AND  MATHEMATICS. 

Prize . 

Suppofe  a  canal,  through  which  a  certain  quantity  of  water 
m,  flows  in  a  given  number  of  feconds,  through  a  tranfverfe 
fedion  of  a  given  depth  and  breadth,  terminated  by  the  two 
banks :  If  on  this  fedion  a  dam  is  conftruded,  at  the  top  of 
which  an  opening  is  made  for  the  water  to  pafs,  of  given  di- 
menfions ;  it  is  demanded  according  to  what  law  the  water.  The  law  la  de- 
elevated  by  the  obftacle  which  the  dam  prefents,  will  be 

forced  to  rife  not  only  at  the  dam,  but  backwards  along  therifes  in  a  canal 
canal.  behind  a  dam. 

Formulae  are  required  fufficiently  general,  to  be  applied  not  which  a  given 
only  to  the  quantity  of  water  m,  but  to  any  other  m  -f* jc.  °PeninS k made. 
Experience  not  exattly  agreeing  with  the  theory,  the  necef- 
fary  corredions  mud  be  made  to  the  formulae,  and  proofs 
given  from  fads  and  obfervations,  file  wing  how  nearly  they 
approach  the  truth. 


CLASS  OF  MORAL  AND  POLITICAL  SCIENCES. 

Prize. 

As  the  fciences  of  natural  philofoph*  and  mathematics  make 
daily  advances,  and  are  enriched  with  new  difeoveries,  it  is 
demanded — 

»  *  »  «  _ 

lft. 


< 
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Qm.  why  moral  1ft.  Why  the  fame  does  not  lake  place  in  the  motal  (ci* 

lot  nee,  do  not  ences  ? 

make  the  lame  . 

progrefs  as  the  2d.  Whether  among  the  different  branches  of  thefe  faences* 

phyilcat?  there  be  any  capable  of  a  farther  decree  of  perfection  ?  And 
— If  they  caa  be  .  ,  r  J  '  b  1 

farther  im-  "  hat  thele  are  ? 

Proved?  3d.  To  what  degree  are  they  of  this  nature?  And  what  are 

—What  are  the  .  Jt  .  r  ,,  *  .. 

bounds  to  their  limits  to  their  farther  improvement  ? 

perfectibility?  4th.  What  are  the  mod  proper  methods  to  advance  the 

beft^rnethoTs  mora^  feiences  to  this  boundary  of  perfection  ? 
attain  this  point?  It  is  defin’d  that  the  difcuffxoit  of  this  J'ubjeSi  may  be  conduced 
fo  as  to  prejbit  rejltlts,  which  may  contribute  to  the  perfection  of 
that  theory  of  Legijlation,  which  is  mojt  conformable  to  the  nature 
of  man. 

Second  Prize. 


Tenets  of  Adam 
Smith  and  Dr. 
Quefnay  ? 


Amount  of 
prizes,  and  laft 
days  for  re¬ 
ceiving  me* 
inoirs. 


To  determine  (by  making  an  analyfis  of  political  economy) 
what  are  the  points  in  which  the  leading  notions  of  Adam 
Smith  and  DoCtor  Quefnay  agree,  and  in  what  they  differ,  or 
are  oppofite  ? 

This  examination  mufi  necejfarily  produce  rcfults  vfeful  to  the 
progrefs  of  political  economy. 

The  prize  for  each  of  thefe  queftions  is  100  golden  ducats  of 
Holland  (46/.  5s.) ;  and  the  laft  day  for  the  reception  of  me¬ 
moirs  on  medical  fubjects,  the  31ft  Auguft,  1807 ;  and  for  the 
others,  the  fame  day  and  monLh  in  1806. 

0  J 


Conditions  to  be  obfrved  by  the  Candidates. 

To  each  memoir  Cent  in  muft  be  attached  a  feparate  and 
fealed  note,  containing  the  title  of  the  work,  and  the  name 
and  addrels  of  the  author  :  This  note  will  only  be  opened  by 
the  Univerlity  if  the  work  fhall  obtain  the  prize. 

Memoirs  to  be  The  memoirs  muft  be  written  legibly,  in  Latin,  French,  or 
French  'or^Po-*  languages.  The  packet  fliould  beaddrelfed  to  the  Redlor 

lilh.  of  the  Univerlity  of  Wilna,  and  addrelTed  to  one  of  the  bankers 

of  that  city,  MM.  Keyfer  or  Karner,  that  it  may  go  free.  The 
Re6tor  will  give  a  receipt  to  thefe  bankers. 

The  Univerfity  (hall  not  be  obliged  to  return  either  the  me¬ 
moirs  or  the  drawings  fent ;  but  the  authors  will  always  be 
permitted  to  take  copies  of  them. 

Conditions  rela-  The  Univerlity  engages  not  to  print  any  of  the  works  fent 
copVrigFht,Pe&c.’  them,  without  permiflion  of  the  authors;  but  the  authors  may, 
of  the  memoirs,  at  any  time,  print  them  if  they  think  proper. 


The 
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The  diftribution  of  prizes  fhould  take  place  before  the  ter*  Time  of  diftri- 
mination  ot  the  years  in  which  they  are  lo  be  determined.  The  1,11  t,n?  !'::2CS* 
prices  adjudged  fliall  be  publifhed  in  the  gazette. 

The  author  (hall  receive  his  prize  from  the  adminiftrative 
committee  of  the  Imperial  Univerfity  of  Wilna,  either  in  per- 
fon  or  by  deputy.  The  prize  will  be  at  his  option,  either  a 
gold  medal  or  100  golden  ducats  of  Holland. 

The  Profeffors  and  honorary  members  of  the  Univerfity  of  ProfelTors  of 
Wilna,  cannot  be  candidates  for  the  prizes. 


Wilna  not  to  be 
candidates. 


Revived  Precipitates  from  alkaline  Solutions  of  metallic  Oxides, 

M.  Klaproth,  a  little  before  his  deceafe,  difeovered  that  Alkaline  folu- 

the  folution  of  the  metallic  oxides  in  the  alkalis,  are  as  eufily  tJon,s 

precipitated  in  their  metallic  Hate,  by  the  other  metals  foluble  tated,  in  the 

in  the  fame  alkalis,  as  are  the  acid  rotations  of  thefe  metals  by  "ietal*IC 

.  J  by  other  tnetafe* 

phofphorus  :  He  has  made  a  very  ingenious  application  of  this 
procefs  to  the  analyfis  of  tin  ores,  according  to  the  method 
which  is  deferibed  in  his  Beitraege  ;  In  this  operation  tungfrein 
is  feparated  from  tungfiaie  of  ammonia,  by  the  addition  of  zinc, 
in  the  form  of  black  flakes. 


Experiments  on  falling  Bodies,  by  M.  Benzenberg. 

M.  Bemenberg,  profeflor  of  phyfle  and  aflronomy  at  Duf-  A  falling  body 
feldorp,  publifhed,  fome  months  ago,  twenty-eight  experi-  tenths 

ments  made  with  balls  well  turned  and  poliflied,  which  were  eaft,  after  paf- 
made  to  fall  from  a  height  of  262  French  feet:  At  a  medium  through 
they  produced  five  lines  of  deviation  towards  the  eaft,  ac-  ~ 
cording  lo  the  determination  of  the  plumb-line,  and  the  theory 
gives  four  lines  fix  tenths.  Thefe  experiments  were  made  in 
the  coal-mines  of  Schebufch  ;  they  are  an  additional  proof, 
if  it  were  neceflary,  of  the  rotatory  movement  of  the  earth, 
of  which  no  one  now  doubts.  The  lafi  experiments,  made  at 
Bologna  by  M.  Guglielmini,  gave  nearly  the  fame  refults. 


Geography. 

Great  pains  are  taking  in  the  conftruftion  of  an  accurate  Map  of  Holland, 
map  of  Holland:  The  fame  precautions .  have  been  ufed  in 
this  bufinefs  as  in  the  meafurement  of  the  degree  of  the  meri¬ 
dian.  M.  de  Zach  has  publifhed  in  his  Journal  the  chart  of 
the  triangles  which  have  been  completed  ;  They  are  joined  to 

thofe 
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thofe  which  M.  Delambre  made  for  the  great  meridian  ;  and 
thediftance  from  Dunkirk  to  Montreal  has  been  taken  for  the 
firfi  bafe.  When  the  triangles  are  finiflied,  a  bale  will  be 
meafured  towards  the  north,  to  ferve  for  the  verification  of 
the  work.  The  Batavian  republic  have  entrufted  the  direc¬ 
tion  of  this  map  to  Colonel  KrayenhofF. 

Some  months  ago  there  appeared  at  Peterfburgh  a  very  fine 
vvhiteSea,  fey  hydrographical  chart  of  the  White  Sea,  ot  which  General 
Uuaoff.  Kautouzoff  is  the  author :  Many  naval  officers  have  worked 

under  his  direction  for  four  years,  in  collecting  the  materials 
necefiary  to  com  pole  this  chart.  The  coafts  of  the  White  Sea, 
of  its  gulphs,  and  of  a  part  of  the  Northern  Ocean,  have  been 
laid  down  trigonometrically.  The  depths  have  been  carefully 
founded  ;  and  fix  of  the  principal  points  of  the  coaft  have  beet* 
determined  by  agronomical  obfervations. 


ISS 


Chart  of  the 


M  Lartigue^  M.  Lartigue  having  been  engaged  for  thirty  years  in  con- 
map  of  America  firu&ing,  at  the  marine  depot  (of  Paris),  a  large  and  beautiful 
in  relict.  map  ()f  America  in  relief,  has  at  length  completed  it.  It  is 

laid  that  the  mountains,  and  the  iflands,  and  the  tints  of  the 
fea,  are  all  exhibited  in  a  manner  mod  capable  of  interesting 
thofe  who  make  geography  their  fiudy. 


Expedition  of 
Capt.  Lewis  up 
the  Miffouri. 


Several  months  ago,  Captain  Lewis,  in  America,  under¬ 
took  to  afcend  the  river  MilTburi,  in  fearch  of  a  pafiage  to  the 
South  Sea.  Very  interefting  intelligence  may  be  foon  ex¬ 
pected  from  this  expedition. 


Survey  of 
Trance. 


* 

The  work  of  the  government  furvey,  or  cadajlrc,  of  France, 
has  proceeded  with  activity  ;  2000  perfons  are  employed  in  it 
in  the  108  departments. 


Fffeti  of  Heat  oti  Magnetifm. 


,  M.  Coulomb  has  published  an  interefiing  memoir  on  the 
Magnetifm  de-  1  ..  b 

ftroyed  at  700*  effedt  ot  heat  on  magnetfim.  At  200  degrees  of  heat,  two- 
of  heat.  fifths  of  it  are  defir oyed,  and  the  whole  at  700  degrees. 
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MARCH ,  1306. 


ARTICLE  I, 

Experiments  on  the  Temperature  of  Water  fur  rounded  by  freezing 
Mixtures .  In  a  Letter  from  John  Gough,  Efq. 


To  Mr.  NICHOLSON. 


SIR, 


Middlejhaw ,  fan.  29,  180 6. 


Many  philofophers  have  turned  their  attention  to  the  di-  Expanfion  of 

latatton  obfervable  in  water  when  cooled  below  40  or  41  6e- 'va,ter  m 

below  41  disg* 

grees  of  Fahrenheit’s  fcale,  and  alfo  to  the  no  lefs  finguiar  fa6t 
of  water  retaining  its  fluidity  for  a  confiderable  time  when 
expofed  to  a  freezing  mixture,  without  being  agitated.  But 
one  circumdance,  relating  to  the  latter  phenomenon,  appears 
to  have  efcaped  the  notice  of  them  all ;  which  in  all  probabi¬ 
lity  will  prove  of  fome  importance  to  both  enquiries. 

We  know  from  common  experience,  that  when  a  hotter  and  Explained  by  a 
colder  body  come  into  contact,  the  former  will  lofe  and  the  of'the^conjec- 
latter  acquire  heat,  until  they  arrive  at  an  equality  of  tern-  ture  that  ice 

perature.  The  frequent  opportunities  every  one  has  of  mak-  .be  forn:c^ 

^  r  1  .  .  J  in  minute  cry¬ 

ing  this  obfervation  have  authorifed  it  to  pafs  for  a  general  ftals  at  that  t*t»- 

rule;  hence  it  has  been  concluded,  that  water  in  a  date  of  Peraturc» 

red  may  be  cooled  many  degrees  below  the  freezing  point, 
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MINIMUM  TEMPERATURE  OF  WATER. 
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Experiment. 
Water  at  32^ 
was  cooled  by  a 
furrounding 
mixture,  and 
became  con¬ 
gealed  at  the 
fides  by  ftirring, 
haring  never 
Sunk  below  3a9. 


and  flill  remain  fluid.  For  my  part,  I  adopted  the  maxim 
without  helitation,  until  the  perufal  of  Dr.  Hope’s  paper, 
given  in  the  (upplement  to  your  lull  volume,  led  me  to  reafon 
in  the  following  manner  on  the  fubjed. 

When  water  is  expofed  to  a  freezing  mixture,  thofe  parti¬ 
cles  of  it  which  are  in  conla6l  with  the  Tides  of  the  veftel,  are 
foon  reduced  to  a  temperature  lower  than  the  point  of  con¬ 
gelation;  in  confequence  of  this,  they  are  probably  converted 
into  minute  icicles,  which  impart  a  quantity  of  caloric  at  the 
moment  of  their  formation  to  the  furrounding  water,  thereby 
preventing  its  temperature  from  finking  below  32°.  Thefe 
invifible  bodies  afterwards  begin  to  afeend  flowly  on  account 
of  the  diminution  in  their  fpecific  gravity  ;  and  w  hile  they  rife 
towards  the  furface  of  the  water,  other  particles  will  approach 
the  fldes  of  the  veflel  in  fucceflion,  and  undergo  a  fimilar 
transformation.  This  procefs  would  evidently  increafe  the 
volume  of  the  water  without  reducing  its  temperature,  fup- 
pofing  it  to  be  ice-cold  at  the  commencement  of  the  experi¬ 
ment;  for  the  hypothefis  refls  on  the  fuppofition  that  water 
freezes  as  foon  as  it  is  cooled  below  the  32nd  degree  of  Fah¬ 
renheit’s  fcaie.  This  gradual  increafe  of  bulk  will  explain 
the  appearances  deferibed  by  my  friend  Mr.  Dalton,  who 
found  that  thermometers  filled  with  water  continued  to  rife 
when  expofed  to  freezing  mixtures,  until  the  enclofed  water 
congealed  fuddenly,  and  frequently  built  his  inftrurmmts.  The 
reafon  why  agitation  accelerated  the  congelation  of  water 
thus  circumflanced  appears  to  be  this :  When  the  invifible 
icicles  become  very  numerous,  the  lead  motion  carries  them 
in  crowrds  againft  the  fldes  of  the  veflels  ;  where  the  fmatl 
quantity  of  water  contained  amongft  them  cryftallizes  imme¬ 
diately,  and  cements  the  whole  into  a  film  adhering  to  the  in- 
fide  of  the  cup.  This  theory,  or  hypothefis,  call  it  what¬ 
ever  you  think  proper,  evidently  requires  water  to  be  what  it 
really  is,  namely,  a  bad  conductor  of  heat;  and  after  forming 
it,  I  proceeded  to  examine  the  merits  of  it  experimentally,  in 
the  following  manner. 

Experiment  I  ft.  A  fmall  thermometer  was  fufpended  at 
thelovver  end  of  a  wire,  which  could  be  moved  in  a  vertical 
direction,  through  a  hole  in  a  horizontal  bar  of  wood,  fixed 
over  a  table  for  the  purpofe ;  a  veil'd,  containing  a  freezing 
mixture,  of  the  temperature  of  21 v,  was  next  placed  with 
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its  centre  under  the  wire  ;  and  the  bowl  of  a  wine  glafs,  filled 
with  two  ounces  of  ice-cold  water,  being  then  properly  placed 
in  the  mixlure,  the  thermometer  which  flood  at  32°,  was  im¬ 
mediately  let  down  into  the  water,  where  it  remained  flation¬ 
ary  for  the  fpace  of  feven  minutes.  A  wire,  cooled  to  the 
freezing  point  was  now  introduced  into  the  glafs,  and  the 
water  agitated  with  it;  upon  which  a  thick  coating  of  ice 
formed  on  the  infide  of  the  veflel;  but  no  marks  of  congela¬ 
tion  were  obfervable  on  the  wire  or  thermometer. 

Exp.  2.  The  fame  apparatus  being  ufed,  with  a  mixture,  Exp.  a. 

having  the  low  temperature  of  6°,  the  glafs  was  filled  wTith  Water  at 

r  .  ,  .  ,  ,  „  „  .  -  was  cooled  by 

water  or  08  ,  in  which  the  thermometer  tell  to  32°  in  7janintenfe 

minutes,  by  a  flop  watch;  at  which  point  it  remained  flation-  freezing  mix¬ 
ary  live  minutes  longer.  The  glafs  was  then  taken  out  of  the  brought  to'fta- 
mixture,  and  the  water  being  agitated,  lined  the  upper  part  tionary  32*  ar4 
of  it  for  about  two-thirds  of  its  depth  from  the  brim,  with  a  wtamtakeiT* 
porous  covering  of  ice,  but  the  remaining  part  of  it  was  free  out  and  fhaken 
from  all  incruftation.  the  top  froze. 

I  will  ventnre  to  infer  from  the  tw-o  preceding  paragraphs.  Hence  water 
that  we  have  all  been  under  a  miflake  in  concluding  that  water  cannot  be  codbd 
may  be  cooled  when  at  refl  many  degrees  below  32°  of  Fah-  at  tempTrarn^e^ 
renheit,  without  congealing  ;  at  the  fame  time  we  are  certain,  below  320,  as 
that  it  will  preferve  its  fluidity,  when  judicioufly  expofed  tOp^eedrau^  iup’ 
great  degrees  of  cold,  and  dilate  at  the  fame  time,  as  Mr.  The  water  ther- 
Dalton  has  proved.  Now  as  the  heat  never  falls  below  32°  momete.r  mu{* 
in  thefe  experiments,  the  expanfion  of  the  water  in  Mr.  Dal-  ing  by  fome 
ton’s  thermometers,  placed  in  a  freezing  mixture,  cannot  beotfier  caule* 
afcribed  to  a  lofs  of  temperature,  but  muft  be  owing  to  fome 
other  caufe,  probably  to  that  which  has  been  afligned  above. 

As  for  agitation,  the  lirft  experiment  feems  to  fhew  its  office 
to  confift  in  bringing  the  water,  crowded  wflth  minute  icicles, 
jntocontaft  with  parts  of  the  vetfel  much  colder  than  itlelf, 
where  it  is  concreted  into  ice. 

Exp.  3.  To  examine  this  part  of  the  fubjeft  with  more  Exp.  3. 

Vare,  I  formed  a  cup  of  caoutchouc,  the  capacity  of  which  Repetition  of 
for  caloric  greatly  exceeds  that  of  glafs ;  or,  I  believe,  that 
of  mod  other  fubftances.  Two  ounces  of  water,  a  little  cup  of  caout- 
warmer  than  melting  fnow  being  poured  into  this  cup,  it  was  c^0U(i* 
placed  in  a  mixture  of  the  temperature  of  15®,  w here  it  re-  t 

mained  eight  minutes  without  giving  the  leafl  indication  of  a 
tendency  to  freeze.  The  cup  was  now  removed  from  the 
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mixture,  and  gently  fhaken;  upon  which  long  icicles  formed 
in  an  inftant,  proje&ing  into  the  water  in  all  directions,  from 
the  caoutchouc  to  which  they  adhered.  This  experiment,  1 
have  no  doubt,  might  be  made  a  very  beautiful  one  by  a  dex¬ 
terous  operator,  who  is  in  the  habit  of  exhibiting  natural  ap¬ 
pearances  to  public  aflemblies. 

After  difcovering  that  water  will  dilate  without  any  change 
of  temperature  from  warm  to  colder,  at  32°,  I  began  to  ima¬ 
gine  that  the  whole  variation  of  ex  pan  fi  on  under  41°,  might 
be  explained  on  the  fame  principle,  becaufe  I  believe  all  the 
experiments  relating' to  the  fubjeCt,  have  been  made  in  a  cool¬ 
ing  medium,  not  warmer  than  melting  (now. 

In  order  to  try  the  merits  of  this  opinion,  with  an  inftru- 
ment  larger  than  a  common  thermometer,  I  filled  a  four-ounce 
phial  with  water,  and  fixed  an  open  tube  into  it,  by  means  of 
gins  tocryftalize  a  perforated  cork  and  cement;  but  this  apparatus  proved  my 
at  tlie  upper  fufpicion  to  be  falfe.  For  the  place  of  the  water  being  marked 
on  the  tube  when  the  temperature  was  41°,  my  bulky  ther¬ 
mometer  rofe  immediately  upon  being  plunged  into  water  of 
34°.  This  fad  proves,  that  water  expands  by  a  lofs  of  tem¬ 
perature  between  41°  and  32°;  or  elfe,  that  this  fluid  begins 
to  cryfialize  at  the  upper  term;  in  confequence  of  which  the 
lower  term,  or  32°,  is  not,  properly  fpeaking,  thecommence- 
ment  of  congelation,  but  the  point  at  which  the  cry  Rais  of 
water  begin  to  concrete  into  malfesby  aggregation. 

I  remain,  &c. 

JOHN  GOUGH. 


Water  expands 
by  cooling  be¬ 
tween  41  and 
31  deg.  or  be 


term. 
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Account  of  the  Art  and  Inftruments  ufed  for  boring  and  blajling 
Rocks ;  with  Improvements.  In  a  Letter  from  G.  C. 


SIR, 


By 


To  Mr.  NICHOLSON. 

Briftol,  Jan.  21,  ISOd. 


Improvements  JU>Y  way  of  appendix  to  Mr.  Clofe's  remarks  on  the  ufe  of 
mCn*  ^anC^  *n  niines  in  hard  rocks,  and  his  ufeful  improve¬ 

ment  ot  the  pricker,  by  making  it  of  copper  inflead  of  iron, 
allow  me  to  add  two  other  improvements  in  the  art  of  blafiing 

ftone, 
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done,  which  my  own  experience  has  proved  to  diminifh  con- 
fiderably  the  expence  of  gunpowder,  while  one  of  them,  at 
the  fame  time,  removes  all  danger  from  imperfect  priming. 

I  fhall  alfo,  with  your  permillion,  as  many  of  your  correl-  Defcrlption  of 
pondents  muft  necetfarily  be  ignorant  of  the  conftru&ion  °f  tife/in^he^Hmc 
the  tools,  give  you  a  defcription  of  thofe  now  in  ufe  at  the  ftonc  rocks  in 
village  of  Shipham,  in  Somerfetfhire,  a  village  wholly  com-  Somerfetflure# 
pofed  of  men,  women  and  children,  who  mine  after  lead  ore, 
calamine,  and  ochre,  chiefly  in  a  lime»done  rock;  a  numerous 
band  of  lome  of  the  floutelt  beings  in  England. 

Thefe  men  flill  ufe  the  iron  pricker,  becaufe  an  accident  The  iron  pricker 
feldom  or  ever  happens  to  them ;  owing,  I  believe,  in  a  great 
mealure  to  their  (lemming  with  fpar,  and  their  habit  of  turn-  for  Hemming, 
ing  and  loofening  the  inflrument  at  every  half  inch  they  fill. 

The  tools  they  ufe  are  thefe,  Plate  V. 

A.  A  round  bar  of  iron,  bevilled  off  at  one  end,  of  1 8  Tools  and  im- 

inches  long,  and  of  the  diameter  of  half  an  inch.  fcriTed^  A*hoIe 

B.  A  ditto,  of  24  inches,  to  follow  when  the  hole  in  eighteen  or 

the  fiene  is  about  12  inches  deep.  twenty  inches 

r  ,  r  .  .  ,  °eeP  and  an 

C.  A  rod,  with  a  loop  tor  the  finger,  25  inches  long;  at  jnch  in  diameter 

the  bottom  of  which  is  a  round  fiat  plate  of  iron  to  draw  out 1S  cut  ky  repeat- 
the  pounded  done  occafionally.  chiffelfthe^dge 

D.  A  pricker,  24  inches  long,  with  a  loop  alfo,  ufed  to  of  which  lies  in 

preferve  a  paflage  to  infert  the  priming  draw,  while  the  hole  [he  hol^and  hf 
is  rammed  or  demmed  with  E,  the  iron  rammer,  20  inches  fhifted  round  be¬ 
long,  and  which,  fix  inches  or  more  from  the  end,  is  formed 
into  a  conical  groove,  very  open  at  bottom,  in  order  to  enable 
the  miner  to  ram  round  the  pricker,  and  alfo  that  by  its  fliarp- 
nefs  at  the  end  it  may  the  eafier  break  to  dud  the  pieces  of 
Ipar  dropped  in  as  fad  as  wanted. 

F.  A  hammer  with  a  handle  and  drap,  about  five  inches 
long;  the  iron  head  weighing  about  four  or  five  pounds,  ac¬ 
cording  to  the  drength  of  the  operator;  for  feme  have  them 
of  fix  or  feven. 

They  alfo  have  by  them  a  bottle  of  water,  to  pour  occa-  The  work  Is 
iionally  into  the  hole,  for  the  wetter  it  is  the  fader  the  work  and^tl^chTpped 
goes  on.  ftone  fcooped  out 

At  every  droke  of  the  hammer,  the  miner  turns  his  chill'd, w,th  an  mftru~ 
by  which  means  he  works  the  bottom  of  the  mine  in  a  regu¬ 
lar  circle,  and  is  enabled  to  keep  his  perforation  true. 

When  arrived  at  the  depth  of  18  or  19  inches,  he  cleans, 

and. 
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The  charge  of  and,  as  well  as  he  can,  dries  his  mine;  then  inferts  his  charge 

ounce '(which  gunP0Wder,  often  amounting  to  the  unneceffary  quantity 
is  too  much),  of  an  ounce,  and  dropping  the  pricker  to  the  bottom,  with 

called  the pr'ckcr  *ls  touching  the  tide  of  the  mine,  he  begins  by  dropping 

is  put  down  in  into  it  fome  lumps  of  fpar ;  and  after  he  has  filled  up  about 

the  hoie  clofe  to  an  jnch  begins  pounding  it  round  the  pricker  with  his  ram* 
the  fide,  and  b  1  . 6  ,  *  ,  ,  .  . 

(mail pieces  of  nier  and  hammer;  tapping  gently  at  firfl,  but  toon  beginning 

fpar  are  dropped  ram  very  hard,  all  the  while  frequently  turning  and  loofe- 
in,  which  are  ...  .  .  *  J 

{lightly  rammed  nmg  the  circular  pricker. 

and  afterwards  When  the  hole  is  quite  filled,  he  draws  if,  by  giving  fome 

Th^whok  "being  gen^e  ftrokes  on  the  chi  del  that  he  has  now  patfed  through  the 
full,  the  pricker  loop  to  draw  it  with. 

wheat'firaw^  *  He  ^en  takes  the  upper  joint  of  a  wheat  flraw,  the  fmalleft 

filled  with  gun-  he  can  get,  and  having  flopped  the  fine  end  with  clay,  if  it 

powder  is  put  has  no  knot ;  he  aft  erwards  places  the  other  end,  cut  off  very 
down  in  place  of  tin  .  .  - 

the  pricker.  bevel  and  fliarp,  between  his  lecond  and  third  finger  of  the  left 

hand,  clofe  to  where  the  fingers  join  the  palm,  forming 
his  hand  into  a  kind  of  baton,  to  keep  off  the  wind,  and  draw¬ 
ing  the  open  end  of  the  flraw  fo  low  between  the  fingers  that 
he  can  but  juft  prevent  it  from  dropping  on  the  ground  ;  when 
pouring  a  fmall  quantity  of  gunpowder  on  the  orifice,  and 
tapping  with  his  other  hand  on  the  flraw  below,  to  (hake  it, 
it  fpeedily  is  filled. 

Th  is  flraw  mufl  be  19  inches  long  for  a  hole  of  18  at  leaft, 
and  a  little  fhaved  away  at  the  bottom,  but  not  cut  open  of 
courfe. 

Fire  i«  given  by  When  tbruft  down  to  the  powder  the  train  is  compleat, 
a  piece  of  touch- ancf  our  operator  laflly  lights  a  piece  of  touch- wood,  and 
7  places  it  fo  that  when  all  on  fire,  it  fhall  communicate  to  the 

train;  after  which  he  withdraws  to  a  place  out  of  the  line  of 
explofion,  and  waits  its  effect. 

— which  occa-  And  here  in  blowing  a  well,  I  found  that  much  time  vras 

fions  lefs  of  time  for  not  onj  does  the  wind  occafionally  blow  away  the 

by  its  failure  and  7  J  J  J 

danger,  when  touch-wood  before  it  is  all  inflamed,  but  frequently  the  damp 
extinguifhes  it.  1  alfo  found  there  was  danger  to  the  work¬ 
man  if  it  w'ent  off  too  foon,  w'hich  the  w  ind  fometimes  occa- 
fion<,  or  his  companion  is  too  flow'  inhaling  him  up;  and 
we  likewife  found  that  when  they  w'orked  by  the  day,  and  tie 
found  powder,  they  ufed  an  immoderate  quantity. 

To  remedy  thefe  two  great  evils,  1  purfued  the  following 

th"uft°do\vn  the  P‘an  ’  ^ie  which  was  fuggcfled  to  me  by  an  ingenious 

h^le  cr  well  pie-  neighbour  and  both  had  the  defired  effect. 

The 
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The  firfi  experiment  I  tried  was  upon  a  (ingle  block  of  lime-  vious  to  ftem- 
flone,  ot  about  two  ton  weight.  I  charged  the  mine  with  j^ave  one^nch 
only  the  common  charge  of  a  mulket,  as  at  K,  over  which  I  of  windage,  left 
drove  a  cork,  as  at  H,  leaving  one  inch,  or  thereabout,  as  at  bc 

I,  over  which  I  rammed  fpar,  as  at  G,  up  to  the  furface  of 
the  rock. 

I  then  made  a  flit  in  my  draw  train,  as  at  L,  and  palled  The  German 
through  it,  as  through  a  loop,  a  cut  of  the  German  afli-tree  dou^i^fteddie'3" 
fungus;  but  not  liking  that,  as  endangering  the  Iofs  of  the  and  more  certain 
priming  powder,  I  cut  the  flit  in  the  fungus,  as  at  N,  palf-  *y0a0”t0U£k” 
ing  the  draw  through  the  flit,  and  cutting  a  fmall  notch  on  ftraw  may  be 
one  fide  of  the  draw,  as  at  O.  When  it  was  did  down  to  thruft  through 
if,  being  elaflic,  it  clofed  there,  and  Ailed  the  notch.  fungus',0  ^ 

This  match  burns  flow  but  fure,  and  no  wind  can  extin- — which  burns 
guild  it.  A  great  advantage,  as  I  have  frequently  witnefled,  fe^ujrxty^andft 
in  making  the  new  and  beautiful  towing  path  on  both  tides  not  blown  out 
the  Avon,  from  Bridol.  One  hundred  men  lofe  from  ten  mi-  b.v  vvmd* 
mites  to  twenty  and  more  while  getting  out  of  the  way  during 
the  blowing  of  a  mine  near  the  fpot  they  were  levelling,  and 
all  owing  to  the  flow  burning  of  the  touch-wood  match,  or 
the  wind  blowing  it  afide. 

This  German  match  is,  I  fancy,  pretty  well  known;  it  is  Account  of  the 
merely  the  fungus  of  the  afli-tree,  macerated  and  hammered  ^unSus* 
until  it  becomes  as  flexible  as  a  piece  of  buff  leather,  and  has 
been  called  the  German  match,  I  believe,  from  its  general 
ufe  on  the  upper  Rhine,  where,  by  its  means,  habitual  Imokers 
of  tobacco  can  light  their  pipes  in  the  open  air,  whatever  may 
be  the  weather;  and  as  a  piece  which  fcarcely  weighs  four 
grains  is  fulflcient  to  light  without  danger,  the  larged  mines, 
while  the  article  is  by  no  means  dear,  and  always  fafe,  incx- 
tingmfhable,  and  regular  in  its  burning,  nothing  can  be  more 
ufeful  to  the  practical  miner. 

With  refpect  to  fand  (which  I  fee  recommended  in  a  Dublin  Stemming  with 
paper  of  only  lad  week,  as  a  new  difcovery  in  Aemming),  i t 1  ought )0t 
will  not  always  fucceed,  efpecially  in  thole  great  mines  of fucceed  in  mine* 
the  Clifton  blaflers,  where,  often  15  or  i  Gib.  ot  powder  are  a  Iarge 
ufed  at  a  time;  but  I  fliould  think  if  flopped  with  a  fliff  clay, 
it  would  greatly  encreafe  the  refidance,  efpecially  if  fufficient 
windage  was  left  over  the  powder. 

The  experiment  I  firfl  tried,  as  defcribed  above,  on  that  The  author’* 
plan,  tore  to  pieces,  and  threw  four  pieces  of  my  rock  to  a  wer^fuiiy^uc- 
•,  •  great  cefsful. 
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great  height,  fhaking  and  leaving  fit  for  loading,  a  good  card 
load  in  all;  while,  but  for  a  wall  at  hand,  my  Shipham  miner, 
as  u(ual,  defpifing  novelties,  would  probably  have  been 
wounded,  having  been  with  difficulty  perfuaded  to  take  that 
cover  at  four  yards  diftance. 

Thus,  Sir,  I  have  ftated  what  I  take  to  be  improvements  in 
this  valuable  art,  and  if  they  afford  you  or  your  readers  any 
gratification,  I  {hall  not  regret  the  trouble  of  putting  them  on 
paper,  being  always,  Sir, 

Your  grateful  reader, 

G.  C. 


III. 


Defcription  of  a  new  Parallel  Rule ,  exempt  from  lateral  Devi¬ 
ation;  invented  by  Mr.  J.  W.  Boswell;  with  an  Account 
of  the  Imperfections  of  thofe  already  made  for  the  fame  Pur - 

Pqfi* 

To  Mr.  NICHOLSON. 


Dear  Sir, 


Inconveniences  I  HE  common  parallel  rule  of  four  pieces  has  been  long 
deviation  'of^the  f°un<I  inconvenient,  on  account  of  the  lateral  deviation  of  the 
common  parallel  moving  piece,  which  caufes  a  neceffity  of  (hitting  the  pofition 
Iu!e#  of  the  whole  rule  frequently,  when  many  parallel  lines  are  to 

be  drawn;  that,  hefides  the  lofs  of  time  which  it  occafions, 
tends  alfo  to  produce  error  in  the  parallelifm  of  thofe  lines. 
It  i»  not  fuperior  For  this  reafon  it  is  in  no  refpedi  fuperior  to  the  more  fimple 

P Unhand Tifle ^  aPPara*us  f°r  feme  purpofe,  formed  by  a  triangular  plane 
of  wood  or  metal,  moved  along  a  common  rule;  and  as  this 
latter  is  more  fleady,  and  ferves  for  other  purpofes  in  draw¬ 
ing,  it  is  preferred  by  feveral. 

Parallel  rules  as  Many  inftruments  have  been  contrived  to  draw  parallel  lines 

operate ^wklfo ut  w>^out  being  fubjedt  to  the  imperfediions  here  ftated;  but  all, 

Ude  deviation  that  I  know  of,  are  more  or  lefs  deficient  in  corredtnefs,  from 

are  fubjrdt  to  requiring  an  exadtnefs  in  their  formation  hardly  attainable,  or 

maccuraey,  r  ,  .  J 

from  extreme  tendency  to  have  this  perfedtion  deranged  when 

attained. 


The  parallel  rule 
with  Hiding 
joints  difficult  to 
inakc  exa^ft,  an<{ 


The  parallel  rule  with  crofting  connedlors,  and  two  Aiding 
joints,  is  fubjedt  to  both  the  above  inconveniences.  The  leaft 

play 
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play  in  the  Aides,  or  deviation  in  the  grooves  in  which  they  becomes  inaccu- 

are  to  move,  muft  alter  the  parallelifm  of  the  lines  drawn  by  rate  *rom 

it ;  and  however  exa6t  it  may  be  at  firft,  the  natural  wear  at- 

*  0 

tendant  on  its  ufe  muft  demonftrably  produce  thefe  imperfec¬ 
tions ;  to  which  may  be  added,  that  the  nicety  of  workman- 
fhip  which  it  requires,  and  its  complicated  form,  muft  of  courfe 
render  it  expenlive. 

The  inftrument  formed  by  a  rule  fupported  by  two  (mail  That  moving 
wheels  fixed  to  the  fame  axis,  which  axis  is  placed  fo  as  to  totmearis* 
be  parallel  to  the  edge  of  the  rule,  is  liable  to  be  imperfect,  has  the  fame 
from  any  difference  in  the  diameters  of  the  two  wheels,  or  15 

flight  inaccuracy  in  the  petition  of  the  axis.  racy  from  the 

This  rule  is  alfo  very  liable  to  flip  on  the  paper,  and  is  unevennek 

J  1  1  *  the  paper. 

rendered  incorre£t  in  its  effects  by  any  unevennefs  in  the  fur- 
face  over  which  it  is  moved* 

The  parallel  rule,  mentioned  in  your  ninth  volume,  page  That  formed- dby 

212,  requires  an  exa6t  proportion  in  the  length  of  each  of  * 1  s y^n  tT  d i'fficu it*!® 

parts;  and  as  thefe  are  all  of  different  meafures,  would  be  make  exad,  and 

liable  to  error  in  the  firft  formation,  on  this  account  ;  and  how-  liai)le.t0  becom,; 

.  very  incorrect 

ever  exa6tly  made,  would,  after  a  little  wear,  foon  deviate,  ]n  wear  from  its 
On  account  of  the  play  which  this  would  produce  in  the  joints;  j°nS 
the  connectors  alfo  between  the  two  rules,  palling  from  differ-  of^upport/01^ 
ent  extremities,  and  leaving  long  fpaces  beyond  the  points  of 
i’upport,  would  thereby  occafion  any  play  in  the  joints  to  pro¬ 
duce  a  greater  deviation  from  parallelifm  in  the  lines  drawn. 

The  apparatus  for  producing  parallel  lines  formed  by  the  The  drawing 
drawing  board  and  normal  fquare,  can  hardly  with  propriety  fq^n/is 
beclaffed  among  the  inftruments  here  treated  of;  whatever  its  cumbrous,  and 
accuracy  may  be,  its  cumbrous  form,  and  the  time  required  VVd^s  tlme* 
for  faftening  the  paper  to  it,  render  it  for  many  purpofes  very 
inconvenient. 

Thefe  confiderations  induced  me,  about  the  time  when  the 
account  of  the  parallel  rule,  given  in  your  ninth  volume  was 
publifhed,  to  confider  how  a  parallel  rule  might  be  conftru6ted 
not  liable  to  fide  deviation,  and  as  free  as  poflible  from  the  de¬ 
feats  of  the  others  above  ftated.  The  inftrument  which  then 
occurred  to  me  as  the  beft  calculated  for  this  purpofe,  I  (hall 
now'  deferibe;  and  as  I  have  often  examined  it  fince,  if  itpoflr 
1’efled  any  material  defeat,  it  is  probable  it  would  have  become 
manifeft  before  this;  in  which  cafe  I  fliould  not  have  brought 
it  forward  to  public  notice, 
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prfcription  of  My  inftrument  for  drawing  parallel  lines  without  fide  devi- 

P*' ''liicWulc  to  al,on>  >s  formed  of  three  rulers,  laid  parallel  to  each  other, 
prevent  lateral  connected  by  tw  o  pair  of  moveable  pieces,  all  of  equal  length, 
deviation,  and  paralJel  cach  other;  thefe  pieces,  where  they  meet  on 
the  middle  rule,  have  their  extremities  formed  int/o  portions 
ot  toothed  wheels,  which  lock  into  each  other,  as  maybefeen 
in  the  figure:  the  effect  of  thefe  fegments  of  wheels  thus  a£U 
ing  in  each  other,  is,  that  all  the  lateral  motion  is  transferred 
to  the  middle  rule,  while  the  external  rules  move  only  in  an 
oppofiteand  parallel  direction. 

The  contrivance  This  inflrument  will  not  be  liable  to  the  incorredtnefs  of 

v>  prevent  lateral  ^0fe  before  eleferibed,  for  the  following  reafons :  1ft.  'I  he 
deviation  cannot  ...  5  . 

affect  its  accu-  toothed  fegments  being  in  no  way  concerned  in  producing  the 

racy.  Its  tup-  parallelifm  of  the  inftrument,  its  accuracy  of  parallelifm  can- 
irJkes  it  fteady.  not  be  at  affected  by  any  trifling  incorre&nefs  of  forma- 
It  is  eafily  made  tion  in  their  parts.  2nd.  All  t lie  connecting  pieces  being 
of  equal  length,  can  be  formed  with  more  certain  accuracy. 
3d.  The  connecting  pieces  patfing  from  the  fame  extremities  ot 
the  external  rules,  give  them  a  fteady  fupport.  For  thefe 
reafons,  in  my  opinion,  it  poffelfes  all  the  fleadinefs  and  faci¬ 
lity  of  formation  of  the  common  parallel  rule,  while  it  effec¬ 
tually  prevents  the  fide  deviation,  to  which  the  latter  is  liable. 
It  might  be  it  is  not  abfolutely  neceffary  to  have  more  than  one  pair  ot 

made  with  but  the  connecting  pieces  made  with  toothed  fegments  ;  but  as 
toothed"  fee-  thefe  fegments  are  eafily  formed  in  the  clock  makers  engine 
ments,  but  two  for  cutting  teeth  in  w  heels,  it  can  add  little  to  the  expence 
pa  r  mjit-  it  make  the  two  pair  in  this  manner,  as  fhewn  in  the  figure, 
form.  and  will  make  the  inftrument  look  more  uniform. 

The  middle  rule  The  middle  rule  fliould  alfo  be  made  a  little  thinner  than 

thould  be  made  the  others,  to  prevent  friction  on  the  paper  in  its  lateral  move- 
thinner  than  the  .  ,  • 

c  ment  when  in  ule. 

others  to  prevent 

fri&ion.  In  the  description  of  this  inftrument,  it  will  be  obferved. 

Novelty  of  the  (jiat  qie  novelty  Gf  jt  confifts  in  the  application  of  the  toothed 

lifts  in  its  tooth-  fegments  of  the  wheels  to  the  ufe  mentioned  ;  which  I  cannot 
ed  fegments.  find  has  ever  been  before  ufed  for  this  purpole;  and  I  think  it 
R-afons  for  fup-  highly  probable  it  has  not,  as,  befides  its  not  being  known  to 
pofmg  this  in-  gentlemen,  whom  I  have  conlulted  on  this  head,  moft  likely 
vention  to  be  l0  be  acquainted  with  fuch  matters,  the  fimplicity  of  the  con¬ 
trivance  would  probably  have  brought  it  into  extenfive  ule, 
if  it  had  been  ever  known  at  any  former  period. 

I  mention  this  only  to  fliew  that,  before  I  claim  the  priority 
of  invention,  I  have  taken  fome  pains  to  inveftigate  my  pre- 

tenfions ; 


new 
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tensions;  which  I  think  is  incumbent  on  every  man  to  do  on 
fuch  occafions:  for,  however  fair  the  claim  may  be  of  inven¬ 
tion,  if  a  thing  is  well  known  to  have  been  before  done,  it 
at  lead  produces  an  aukward  fenfation  to  the  claimer;  for 
which  reafon,  thofe  who  accufe  others  of  doing  this,  fliould 
be  the  more  cautious,  that  their  accufation  is  fair  in  all  its 
parts;  for  oftentimes  an  external  refemblance  may  fubtifi:  be¬ 
tween  two  contrivances,  as  between  my  inftrument  and  the 
triple  parallel  ruler,  and  yet  a  fmall  addition  render  their  ef-  a  fmall  addition 

feds  efientially  different :  thus  the  triple  parallel  ruler  admits  an  inftrument 

..  lometimes  ren- 

of  fide  deviation,  while  my  parallel  ruler  effectually  pre- ders  its  eflfe&s 

vents  it.  efientially  differ- 

*  * 

My  motive  for  publifliing  the  account  of  this  inftrument  is 
principally  becaufe  I  think  it  a  duty  incumbent  on  every  man, 
who  has  contrived  any  thing  that  may  be  of  ufe  to  the  world, 
to  make  it  known  as  extensively  as  poftible,  which  it  certainly 
will  be  by  appearing  in  your  Journal. 

The  inftrument  from  which  the  figure  was  drawn  was. made  This  inftrument 
according  to  my  directions,  by  Mr.  Banks,  inftrument  maker,  madf  by  Mr- 

,,  .  .  0  ,  /  r  ,  r  r  1  Banks,  44.I, 

JNo.  441  m  the  Strand,  and  antwers  the  purpoie  perfectly  strand. 
well;  of  courfe  any  gentlemen  who  defire  to  ufe  parallel 
rulers  of  this  kind,  may  have  them  accurately  made  at  the  fame 
place. 

I  requefi  the  favour  of  your  permitting  the  interlion,  at  the  Typographical 

end  of  this  communication,  of  the  indication  of  tome  typo-  er,ors  >n  Mr. 

...  .  .  ,  .  .  /  ^  Bofweil’s  laft 

graphical  errors,  made  in  my  paper  relative  to  the  perform-  paper  relative  to 

ance  at  fea  of  the  flfip  Economy,  in  your  la ti  number;  and  ^  iliip  Econo* 

which  I  am  the  more  anxious  to  have  rectified,  as  fome  ofm^’ 

them  entirely  alter  the  tenfe  of  the  paffages  where  they  occur. 

Page  175,  line  2,  era le  it  before  could ;  line  6,  transfer  the 

bracket  to  before  when  in  the  next  line;  line  S,  for  is  read  are ; 

erafe  the  comma  after  is  ;  and  transfer  the  bracket  to  after 

proof;  line  9,  10,  for  direction  read  directors;  page  176,  line 

15,  for fourct  rea dpurfc;  line  21,  erafe  not  before  reft;  page 

179,  line  22,  for  point  read  front;  line  37,  for  forms  read 

frames  ;  page  1  80,  line  3,  for  /carping  read  Jcarfing. 

Some  errors  of  the  prefs  are  alfo  apparent  in  the  fide  notes, 

but  I  (ball  not  trouble  you  by  pointing  them  out,  as  they  can 

be  rectified  by  the  meaning  of  the  paffages  to  which  they  are 

added.  I  am.  Dear  Sir, 

Your  very  refpeClful  humble  fervant, 

J.  W.  BOSWELL. 

.it 

Rejcrenct 
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Reference  to  the  Figure.  Plate  V.  Fig.  2. 

A  A,  A  A.  The  external  parallel  rules,  BB  the  central  rule, 
C  D,C  D  the  connecting  pieces,  D  D  the  fegments  of  toothed 
wheels  in  which  the  connecting  pieces  terminate,  which  by 
their  action  on  each  other  prevent  tide  deviation  in  A  A, A  A. 


IV. 

Letter  from  an  Enquirer,  on  the  Wafle  of  Fijh  ajjerted  to  be 
made  on  the  Scottijh  Coaft.  In  Reply  to  A.  L. 

To  Mr.  NICHOLSON, 

SIR,  London ,  Feb.  7,  1806. 

Proper  fpirito (  I  AGREE  moft  cordially  with  your  Correfpondent  A.  L.  of 

inquiry  and  Aberdeen,  in  page  168,  with  regard  to  the  accuracy  ot  im- 

publication.  .  c  1 

portant  information  when  communicated  to  the  public,  anq 
that  when  doubts  exit!,  it  fliould  be  given  with  fo  much 
modefty  and  diffidence,  as  to  fliew  that  the  communicator  is 
not  certain  of  his  fubjeCL  Of  the  fhtement  I  made  refpeCting 
thofe  inflances  of  wafteful  negligence  in  fome  fiflieri.es  of  the 
north  of  Scotland,  I  am  not  the  firft  ;  the  refpe&able  author 
of  the  ftatiftical  account  of  the  parifh  of  Peterhead,  the  Rev. 

Scotch  fineries.  Dr.  Moir,  has  afferted  the  fame,  limited  to  that  parifh  that  I 
did.  In  the  1 6th  Vol.  p.  550  ol  that  work,  he  fays,  **  turbot 
(I  believe  the  holybut  of  the  London  market)  is  now  caught 
✓  frequently,  and  in  great  perfection.  Thirty  years  ago  they 

were  leldom  ufed  here,  frequently  cajl  into  the  dunghill ,  or 
left  to  U'ajle  on  the  fea  beacht  they  at  prefent  fell  from  four 
pence  to  one  (hilling  each,  and  are  rifing  every  day  in  price 
in  the  preceding  page  of  that  volume  we  are  informed,  that 
*'  the  greateft  part  of  the  cods}  founds,  in  this  parifh,  are 
permitted  to  remain  and  rot  on  the  fea  beach ,  or,  are  cajl  into  the 
dunghill ,  though  the  ufe  and  value  of  them  as  an  article  of 
food  and  delicacy  at  table  have  been  known  here  for  many 
years,”  and  yet  in  the  following  paragraph  the  DoCtor  tells 
his  readers,  “  that  the  crew's  of  the  (hips  have  been  fent  from 
this  town  to  Barryhead,  to  preferve  the  founds ,  tongues,  and 
palates  of  the  cod  caught  there ,  and  the  owners  have  always 

fou  nd 
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found  a  ready  market  for  them  !”  for  myfelf.  Sir,  before  1 
even  hinted  through  your  Journal,  at  thefe  drong  affirmations, 

I  made  it  my  bufinefs  to  enquire  of  fome  friends  at  Aberdeen, 
of  the  truth  or  falsehood  of  fuch  aflertions;  deeming  it  then, 
as  that  gentleman  does  at  prefent,  an  improbable  datement ; 
under  thefe  circumdances  I  cannot  confider  the  communica¬ 
tion  you  did  me  the  favour  to  infert,  as  militating  either  againft 
your  correfpondents  rule  of  examination,  or  my  own  habitual 
lcepticifm  : — that  gentleman,  in  recommending  accuracy  of 
datement,  ought  not  to  have  forgotten  it  himfelf;  he  will  eafily 
fee  that  Aberdeen  is  not  mentioned  by  me  as  being  at  all 
concerned  in  this  wade  of  fudenance.  My  little  note  to  you 
has  rouzed  the  attention  of  A,  L. — Is  it  wandering  too  much 
into 

"  the  fairy  regions  of  romance,” 

io  hope  that  the  fubjedt  may  obtain  dill  farther  notice  ?  and 
continue  to  do  fo  until  it  be  made  productive  of  all  the  advan¬ 
tages  it  is  capable  ?  in  that  cafe,  fuppofing  defedtive  informa¬ 
tion  in  my  firft  notice  of  it  (and  I  prefume  A.  L,  will  allowl  had 
lome  authority  for  my  opinion,  and  that  he  himfelf  has  not 
been  completely  accurate)  my  errors  will  be  eventually  at-  Good  effects  of 

tended  with  good.  Your  correfpondent  well  knows,  that  *Inclinr)  and 

.  °  .  1  public  remark, 

the  affertion  of  Dr.  Johnfon  about  the  fcarcity  of  trees  in 
Scotland,  has  had  the  happied  effedts.  How  far  that  gentle¬ 
man’s  quedion  about  the  vend  at  the  towns  I  mentioned,  may¬ 
be  anfwered  in  the  affirmative  or  other  wife,  I  have  not  yet 
fufficiently  informed  myfelf;  but  certainly  under  the  circum- 
tfances  I  conceive  to  be  true,  thofe  markets  would  be  pre¬ 
ferable  to  fuch  wade.  The  men  employed  may  look  with  con¬ 
fidence  for  a  fpeedy  fale ;  and,  if  X  am  not  very  much  mif- 
taken,  thefe  towns  are  fupplied  from  the  Yorkfhire  boats,  the 
wind  therefore  which  brings  the  one  fet  of  boats,  would  im¬ 
pede,  if  not  totally  hinder  the  other.  Far  am  I  from  wiffiing 
to  throw  any  obdacles  in  the  way  of  fo  excellent  a  plan,  as 
that  for  a  fociety  for  exporting  white  fidi  from  Aberdeen,  but 
where  would  your  correfpondent  fend  them  to?  ‘‘  is  it  not  to 
he  fuppofed,  that  fijhers  of  the  places  nearejl  to  fuch  touns  could 
greatly  underfell  them?”  this  quedion  is  not  a  greater  difficulty 
in  the  fcheme  fuggefted  by  me  of  bringing  the  fiffi  to  Teitb, 

Berwick,  or  Newcadle,  than  it  is  to  tha(  of  A.  L.  The  fa<5t 
is,  that  by  giving  that  quedion  weight,  competition,  in  every 

bufinefs 
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bufinefs  would  be  undone ;  for  my  own  part,  I  do  not  think  it 
any  obje&ion  to  either  of  our  fchemes;  nay,  our  plans  connder- 
ed  leriou fl y ,  are  nearly  alike.  I  fuggefted,  rather  I  believe  in  the 
form  of  a  query  than  otherwife,  the  propriety  of  bringing  fifti 
where  I  know  a  demand  cxifts ;  but  that  gentleman  oppofes 
my  fuggeftion  with  the  above  queftion,  and  then  propofes  a 
plan  on  a  fimilar,  but  more  comprehentive  fcale  !  Allow  me 
merely  to  correct  at  pretent  one  more  error  A.  L.  has,  unin¬ 
tentionally,  I  am  certain,  committed  in  the  laft  paragraph  of 
his  vindication  of  the  Arbroath  ft fliers  (of  whote  methods,  and 
probable  wafte,  I  hope  foon  to  obtain  a  correSt  account,} 
It  is  not  the  cafe  even  for  the  mod  part  in  every  large  fiftnng 
town,  that  the  fifhermen  “  retain  the  bodies  ot  the  crabs, 
and  fell  the  large  claws  only.  A  lift  of  fome  of  the  towns  in 
which  that  cuftom  prevails,  would,  doubtlefs  oblige  many  of 
your  readers.  If  I  am  correct  in  my  opinion  of  A.  L.  all  his 
attempts  are  for  the  fpread  of  ufeful  knowledge  ;  his  candour 
will  fuggeft'  the  propriety  of  viewing  mine  alfo  in  a  favour¬ 
able  light. 

I  am,  Sir, 

Your’s  and  A.  L/s, 

Friend  and  Servant, 

AN  ENQUIRER. 


Notice  of  a  Publication  of  Importance  intended  by  the  Literary 
and  Antiquarian  Society  of  Perth. 

SIR,  ’ •  * 

IT  is  with  great  plcafure  I  inform  you  that  the  very  re- 
fpe&able  Literary  and  Antiquarian  Society  of  Perth,  intend 
giving  a  fele&ion  of  their  valuable  papers  to  the  public  ;  it  is 
much  to  be  lamented  that  they  have  delayed  doing  this  fo 
long,  as  many  of  their  manufcripts  throw  a  very  exlcniivc 
light  on  the  antiquities  of  that  part  of  the  iftand. 

I  am,  Sir, 


To  M  r.  Nicholfon, 


Yuur's  truly, 

N.  L. 


Newcaftle-upon- Tyne}  Jan .  23,  1 80d. 


•  * 
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Letter  concerning  a  Library  ejlablijhed  at  Aberdeen.  From  o, ; 

Traveller  . 

IR,  York  Hotel,  Bridge  Street,  Blackfriars . 

I  AM  extremely  glad  to  find,  that  there  is  a  fubfeription 
library  etlabl ifhed  in  Aberdeen,  I  am  adonifhed,  however, 
to  be  informed  from  Mr.  Crombie’s  paper,  that  none  of  the 
very  learned  Profefibrs  in  that  part  of  the  country  are  engaged 
in  the  undertaking!  perhaps  if  the  fubfeription  w'as  raifed  to 
one  guinea  per  annum,  much  more  good  might  be  effe&ed, 
and  thofe  gentlemen  would  not  then  fcruple  to  join  them- 
felves ;  their  freedom  as  to  pecuniary  motives  is  well  known. 
I  hope  for  the  take  of  the  general  diffufion  of  knowledge,  to 
find  my  felf  equally  midaken  with  regard  to  Banff,  Peterhead, 
and  Invernefs.  Thefocietyat  Aberdeen,  though  young,  feemslo 
be  conduced  with  great  liberality,  as  appears  evident  from  their 
offer  of  affidance  to  the  places  above  mentioned,  or  any  other 
that  may  be  now  forming  rule*;  is  it  too  much  for  a  friend 
to  the  fpread  of  ufeful  knowledge  to  fugged  to  them  an  ex- 
tenfion  of  the  benefits  of  their  allocation,  to  thofe  gentlemen 
who  are  members  of  fimilar  focieties,  w'hild  in  Aberdeen,  on 
condition  of  a  return  of  fuch  civilities,  fhould  any  of  their 
members  be  where  fuch  libraries  are?  a  rule  of  this  kind  you 
Sir,  have  mentioned  with  applaufe  in  a  former  number, 

Your's,  &c. 

A  TRAVELLER. 

February  7,  i  S06. 


v. 

•  *  %  •*. 

A  Chemical  and  Medical  Examination  of  the  Gizzards  of  White 
Fowls  compared  with  Gelatine,  together  with  an  Expofition  of 
the  Churaclerifiics  of  the  latter  whin  oxigenated,  By.  M . 

Bouillon  Lagrange*. 

It  has  long  been  underfiood,  that  the  gizzards  of  white  Gizzards  of 
poultry  poffeffes  certain  medicinal  qualities.  The  ufe  made  offc>w,s  medically 


it  by  many  phyficians  may  judify  fome  reliance  upon  the 

*  Annalei  de  Chime,  Vol.  LV. 


ufed. 


virtues 
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Letter  refpett- 
»«g  *«t» 

Recommended 
as  a  febrifuge 
by  the  French 
government. 


Prescription* 

The  gizzards  ar 
wafhed,  dried, 
andpulverizcd. 


The  dofc  is  one 
drachm  taken 
in  wine. 


virtues  attributed  to  it ;  but  no  one,  I  believe,  has  hitherto 
thought  of  analyfing  this  fubftance. 

It  occurred  to  me,  that  it  would  be  ufeful  to  the  art  ol 
healing,  were  a  few  chemical  tacts  added  to  the  knowledge 
already  pollened  of  the  medical  ufes  of  gizzard,  particularly 
after  reading  in  the  ** Journal  d> Economic  liurale  and  Domejlique , 
on  BibUotJilquc  dts  Proprietaircs  ruraux,  Pl-uvoifc ,  an  12;’ 
a  letter,  wherein  is  announced  the  fuccefs  obtained  by  its 
life  in 'agues.  As  this  letter  contains  the  details  of  the  pre¬ 
paration,  and  adminifrralion  of  this  remedy,  I  fliall  transcribe 
it  at  length. 

*■  Amiens,  25  Frimaire . 

rt  YOU  mention  animal  gelatine  as  a  febrifuge,  I  will 
inform  you  of  a  more  iimple  and  lefs  expenfive  remedy.  I 
know  not  by  what  fatality  this  great  fpecific  has  been  negledl- 
ed,  nolwithftanding  it  was  publithed  by  government  full  forty 
years  ago,  and  in  fpite  of  its  efficacy,  of  which  I  have  had 
long  experience;  for,  of  about  a  thoufand  cafes,  in  which 
during  that  period,  I  have  adopted  its  ufe.  I  can  atteft  the 
cure  of  eight-tenths. 

“  I  have  redded  at  Montpellier  during  fifty-fix  years  ;  the 
climate  of  the  place  and  its  environs  is  mild  and  falubrious ; 
but  the  inhabitants  along  the  coaft  are  fubjeft  to  agues,  on 
account  of  the  vicinity  of  the  Mediterranean,  and  of  ft agn ant 
pools,  M.  de  St.  Fried,  intendant  of  this  province,  pub- 
iiffied  the  order  of  government  relative  to  the  remedy  above 
alluded  to. 

41  Remedy. — This  remedy  confifts  of  the  gizzard  of  fowls, 
dried  and  pulverized, 

:  "  Preparation.— Take  the  gizzard  of  white  poultry,  as 

fowls,  turkies,  8*e.  (I  never  made  ufe  of  thofe  of  black  fowls, 
as  pigeons,  ducks,  &c.)  open  them,  and  clear  away  the 
gravel  they  contain ;  having  flightly  waffied  them,  let  them 
be  put  on  a  tiring  and  banged  in  the  fun,  or  up  a  chimney  to 
dry,  after  which  they  mud  be  reduced  to  powder,  lifted,  and 
kept  in  a  bottle  clofely  corked. 

“  Dofc. — The  dofe  is  about  a  drachm  for  adults,  and  from 
half  a  dram  to  a  fcruple  for  children. 

"  Mode  of  taking. — Mix  the  proper  quantity  of  the  powder 
in  a  glafs  or  half-glals  of  good  old  white  wine,  and  let  the 
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patient  fwallow  it  about  half  an  hour  before  the  fit  comes  on, 
or  on  the  appeararice  of  the  precurfory  fymptoms  of  the 
fever.  This  being  thrice  repeated,  it  rarely  happens  that  the 
di  forder  returns. 

“  Regimen. — A  wholefome  regimen  is  all  that  is  necefiary 
during  the  adminifiration  of  this  medicine,  but  the  patient 
fhould  carefully  avoid  expofure  to  moidure  or  cold,  particular¬ 
ly  in  the  feet.” 

The  foregoing  details  lead  us  naturally  to  the  following 
obfervation : 

Should  this  fubftance  be  confidered  as  gelatine,  and  pof-  Queftions  whe- 
fefling  the  fame  property  of  being  a  febrifuge,  as  dated  by  ^er  Jt  be  Sela~ 
M.  Seguin ;  or  ihould  we  rather  acknowledge  it  to  be  pof- 
fefied  of  thofe  particular  virtues  which  have  been  attributed  to 
it  by  feveral  emient  phyficians  ?  M.  Pia,  an  old  apothecary 
of  Paris,  affured  me,  that  full  thirty  or  forty  years  ago,  the 
powdered  gizzard  of  poultry  was  recommended  in  all  dbftruc- 
lions  of  the  urinary  paffage,  in  complaints  of  the  bladder 
occafioned  by  flimy  matter,  as  well  as  in  all  nephritic  pains* 

“  The  efficacy  of  this  remedy  has  long  ago  edablifhed  its  Its  efficacy, 
ufe  ;”  and  the  writer  adds,  “  that  during  my  practice  in 
pharmacy,  I  have  prepared  large  quantities  of  it ;  fo  much 
were  phyficians  and  their  patients  fatisfied  with  its  opera¬ 
tion.” 

His  method  of  preparing  the  gizzards  was  to  choofe  thofe  they  ffiould  not 
of  young  fowls,  and  particularly  of  pullets:  after  cleanfing,  ^ned  in  the 
rubbing,  waffling,  and  wiping  them  carefully,  he  drung 
them,  and  left  them  to  dry  on  hurdles  between  (beets  of 
paper,  affided  by  the  gentle  heat  of  a  dove,  and  not  in  the 
fun,  which,  according  to  M.  Pia,  would  have  fpoiled  them. 

When  the  gizzards  were  properly  dried,  they  became  Vitreous  appear-* 
friable,  almod  tranfparent,  and  exhibited  on  being  broken  a  ance* 
vitreous  appearance. 

The  powder  obtained  was  of  a  whitifh  grey  afh-colour,  Powder  alh- 
yiekling  in  the  mouth  a  kind  of  mucilage,  and  pofieffing  a  ^i^0ruj,anrJuc"1- 
flightly  fait  and  bitter  tade.  falcUh, 

This  powder  was  adminiftered  twice  a  day,  (morning  and  Dole, 
evening)  in  dofes  of  twenty-four  to  thirty-fix  grains,  in  a  glafs 
of  the  infufion  of  pellitory  of  the  wall ;  of  bearberries  ( uva  urfi) 
or  of  lintfeed  fweetened  with  fyrup. 
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Effe&s. 


Arguments  in 
its  favour. 


Inquiries  as  to 
its  compofition 
and  ufe. 


Experiments  on 
r*cent  gizzard* 


The  efficacy  of  this  remedy  as  a  diuretic  and  aperient,  was 
fo  much  relied  on,  that  the  afflided  even  omitted  the  infutiun 
and  took  it  in  pure  water  with  a  little  fugar. 

The  long  experience  which  has  been  had  of  the  falutary 
effe£ts  of  gizzard  as  a  febrifuge,  diuretic,  aperient,  See. 
and  the  publicity  which  the  government,  doubtlels  not  upon 
light  grounds,  has  given  to  this  remedy,  are  authorities  in  its 
favour;  and  it  mud  therefore  be  an  acceptable  labour  to 
the  phyfician,  to  furnilh  him  with  new  lights  upon  an 
objeft  fo  effentially  inlereding  to  humanity.  This  is  the 
motive  by  which  I  have  been  induced  to  fubmit  the  following 
experiments  to  the  fociety  of  medicine. 

As  gizzard  has  a  great  analogy  to  gelatine,  I  endeavoured 
to  difeover  their  fimilitude.  If  gelatine  be  really  a  febrifuge, 
gizzard  fhould  be  fo  likewife,  particularly  as  it  contains, 
when  frefli,  a  large  portion  of  that  fubdance ;  but  whence 
does  it  derive  its  power  as  a  diuretic,  aperient,  &c. ?  does  it 
polfets  it  in  common  with  gelatine  ?  I  cannot  tell.  Or,  have 
the  faline  parts  of  its  compolitipn  this  double  property  ?  of 
this  alfo  I  am  ignorant ;  for  pradfice  has  not  yet  afeertained 
whether  the  anti-febrile  quality  fhould  be  aferibed  to  the 
acidulous  (alts  rather  than  to  the  fubdances  with  which  they 
are  combined. 

A  frefli  gizzatd  prefented  the  following  phenomena. 

A.  The  water  wherein  this  fubdance  had  been  boiled  ac¬ 
quired  a  yellowifh  white  colour,  and  flakes  were  depodted  in 
cooling  ;  it  had  a  tade  rather  inlipid  than  fweet. 

It  reddened  the  tinfture  of  turnfol. 

B.  Lime  water,  and  water  of  barytes  produced  in  tlii>, 
liquor  an  abundant  precipitate,  partially  foluble  by  nitric  and 
muriatic  acids. 

C.  Ammonia  caufed  a  lefs  degree  of  precipitation. 

D.  Oxigenated  muriatic  acid  feparated  with  flakes  from  the 

liquor. 

E.  Cauflic  potafli,  either  folid  or  liquid,  acted  upon  gizzard 
in  the  fame  manner  as  upon  mufeular  flefh. 

When  ground  together,  ammonia  was  difengaged  from 
the  gizzard  ;  it  became  (oft,  of  a  reddifh  <  olour,  and  foluble 
in  water.  If  this  liquor  be  evaporated,  it  will  depnfit  fibres 
in  cooling.  Alcohol,  by  dedroying  the  polaffi,  feparated  a 
flaky  fubdance,  foluble  in  water. 
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This  aqueous  folution  gave  a  precipitate  on  the  addition  of 
h’me-waier,  or  muriate  of  lime  or  of  barytes,  as  well  as  of 
fome  acids.  The  precipitate  obtained  by  lime-water  may  be 
rediflolved  by  the  addition  of  more  water,  w'hich  proves  that 
the  mixture  had  not  become  truiv  faponaceous,  but  that  the 
potafh  had  merely  diflolved  the  animal  matter. 

F.  The  a&ion  of  certain  metallic  folutions  on  the  liquor  of 
frefti  gizzard  was  more  or  lefs  perceptible,  according  to  the 
facility  with  which  the  metal  communicated  its  oxigen  to  the 
animal  matter. 

Nitrates  of  mercury  and  of  filver,  for  example,  were  de- 
compofed,  but  the  precipitates  obtained  by  the  a£lion  of 
thefe  falts  upon  gelatine  and  the  extract,  quickly  turned  black, 
particularly  that  of  mercury,  and  they  were  no  longer  foluble 
in  nitric  acid.  The  oxides  had,  therefore  communicated  a 
part  of  their  oxigen  to  the  gelatine  and  the  extradive 
matter,  which  were  thus  united  to  the  mercury,  now  ap¬ 
proaching  a  metalline  {late. 

Oxigenated  muriate  of  mercury  was  not  decompofed  in  this 
manner.  The  circumflances,  in  fad,  were  no  longer  aiike :  the 
excefs  of  oxigen  which  it  contains  fufficing  to  oxigenate  the 
two  fubftances.  Here  the  precipitate  was  very  little  coloured, 
and  the  metallic  fa.lt  was  only  reflored  to  the  ftate  of  mild 
mercurial  muriate. 

Some  other  metallic  folutions  produced  in  the  liquor  of 
freffi  gizzard  only  gelatinous  flakes;  fuch  are  the  acetate  of 
lead,  and  the  fulphate  of  copper  and  iron. 

G.  Aqueous  tincture  of  nutgall  changed  the  liquor  into  a 
kind  of  jelly. 

I  have  thought  thefe  experiments  fufficient  for  demonftrating  Experiments  «n 
the  nature  of  thofe  fubftances  which  were  capable  of  folution  dlded  gizzard, 
in  water;  yet  as  gizzard  is  not  adminiftered  in  its  frefli  ftate, 
but  undergoes  a  procefs  which  might  caufe  a  variation  in  the 
foregoing  refults,  I  again  examined  it  in  this  latter  point  of 
view. 

In  drying  the  gizzard,  I  followed  the  prefcription  already 
cited  of  M,  Pia,  and  obtained  a  fubflance  exactly  anfvvering 
his  defcription. 

A.  Reduced  to  powder,  its  tafte  was  infipid,  yet  partaking 
ftrongly  of  an  animal  flavour ;  its  colour  was  a  whitifh  grey. 

Q  2  B.  The 
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Experiments  on  B.  The  aqueous  decoftion  took,  a  light  yellow  tint,  and 
dried  gm-rd.  fmelled  like  chicken  broth. 

It  reddened  the  tinCture  of  turnfol. 

C.  Lime-water  and  water  of  barytes  caufed  the  fame  kinds 
of  precipitate  as  in  the  decoCtion  of  freth  gizzard. 

D.  Oxalate  of  ammonia  proved  the  prefence  ot  lime. 

E.  Oxigenaled  muriatic  acid  feparated  white  flakes. 

F.  Nitric  acid  had  a  violent  efteCl  upon  the  dry  gizzard ; 
at  a  mild  temperature  it  diflolved  it  completely. 

Nitric  acid  at  eighteen  degrees  excited  a  flight  efler- 
vefcence,  and  by  gradually  increaling  its  temperature,  a  repa¬ 
ration  was  perceived  of  azotic  gas,  then  of  nitrous  gas,  and  ot 
carbonic  acid  gas. 

The  liquor  left  in  the  retort  was  evaporated,  in  the  ex¬ 
pectation  of  obtaining  cryftals;  but  on  cooling,  none  ap¬ 
peared.  The  evaporation  was  then  continued,  the  ret  alt  of 
which  was  a  yellowith  glutinous  matter,  tenacious,  and  of  an 
exceflively  bitter  and  acrid  tafle. 

Water  imbibed  the  acid,  and  presented  all  the  characters 
r  of  the  decoCtion  of  apples. 

G.  Metallic  folutions  prefented  nothing  particular,  as  in  the 
experiments  upon  frefli  gizzard,  except  that  antimonial  tartrite 
of  potafli  was  decompofed,  forming  in  the  decoCtion  a  white 
precipitate. 

H.  Aqueous  infufion  of  nut-gall  produced  a  lefs  copious 
precipitate  in  this  experiment,  than  it  had  with  that  upon 
frefli  gizzard. 

I.  Dry  and  friable  gizzard  was  digested  in  alcohol;  but  the 
liquor  was  fcarcely  coloured,  even  with  the  aflaflance  of 

f  caloric. 

This  alcoholic  tinCture  reddened  that  of  turnfol,  and  gave 
precipitates  with  lime-water  and  water  of  barytes,  as  alfo 
with  nitrate  of  fllvcr;  a  proof  that  the  alcohol  has  diflolved 
only  the  faline  particles. 

L.  The  incineration  of  gizzard  left  a  refidue  of  a  faline  and 
alcaline  tafle.  Paper  tinged  by  curcuma  became  of  a  deep 
brown.  «* 

This  refidue  was  partly  foluble  in  water.  The  liquor  con* 
tained  fulphate,  muriate,  and  carbonate  of  potafh. 

The  part  not  foluble,  on  being  lubmitted  to  the  adion  of 
muriatic  acid,  difcovered  carbonate  of  lime,  phofphate  of 
lime,  and  a  fmall  portion  of  iron. 
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Hence  it  refults,  that  the  greater  part  of  the  falts  contained 
in  gizzard,  is  the  acid  phofphate  of  lime ;  the  pretence  of 
muriate  and  fulphate  of  potafli  is  alfo  obfervable, 

Thefe  falts  are  not  only  united  with  gelatine,  but  alfo  with 
a  fmall  quantity  of  extractive  matter.  It  thould  feem  that  the 
latter  fubftance,  and  perhaps  the  gelatine,  is  oxigenated  by 
the  deficcation  of  the  gizzard;  for  in  this  hate  they  are  lefs 
foluble  in  water. 

Withing  to  afcertain  the  difference  between  pure  gela¬ 
tine,  and  that  which  had  been  oxigenated,  I  made  ex¬ 
periments  upon  the  former,  of  which  the  following  is  the 
refult. 

Pure  gelatine  acquires  different  properties,  according  to  the  Experiments  on 
means  employed  in  its  oxigenation.  gelatin,  , 

Of  the  metallic  oxides,  fome  freely  communicate  their  with  metallic 
oxigen  to  gelatine,  as  the  oxide  of  red-lead,  and  the  red  oxide  oxl<*es* 
of  mercury  ;  but  the  gelatine  was  combined  with  a  part  of 
the  oxide,  and  could  not  again  be  feparated  completely  from 
it.  In  treating  gelatine  with  the  red  oxide  of  mercury,  a 
part  of  the  oxide  was  rePored  to  its  metallic  Pate,  and  the 
remainder  aifumed  a  reddifh  brown  colour. 

Superoxigenated  muriate  of  potafli  heated  with  gelatine.  And  other 

caufed  no  alteration  in  its  nature.  means  of  oxygs* 

nation. 

Oxigen  gas  combined  with  it  but  flowly,  and  in  fmall 
quantity.  After  being  for  a  confiderable  time  fubmitted  to 
the  action  of  this  gas,  the  gelatine  only  fuffered  a  change  of 
colour;  it  became  whitifh,  but  its  characteriPics  are  Pill  the 
fame. 

Oxigenated  muriatic  acid  prefented  the  following  pheno¬ 
mena. 

On  pouring  oxigenated  muriatic  acid  gas  into  diffolved  ge¬ 
latine,  a  whitifh  thick  fcum  appeared  on  the  furface,  of  a 
moderate  thicknefs,  the  under  fide  of  which  gradually  changed 
colour,  and  became  milky.  The  white  filaments  which  fwam 
in  the  liquor,  together  with  the  fcum  which  floated  on  the 
furface,  were  feparated  by  filtering,  and  waflied  in  cold  and( 
warm  water  till  the  water  ceafed  to  redden  tin&ure  of  turnfol. 

The  fubPance  thus  prepared  prefented  the  following  cha- 
ra£terifiics : 

1.  It  was  capable  of  extenfion  equally  with  gluten,  and  was  Properties  of 
of  a  White  Colour.  oxigenated 

2.  ItSC'at,,V 
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It  differs  from 
albumen. 

The  gelatin  of 
gizzard  is  pro¬ 
bably  oxige- 
natcd. 


Experiments  on 
gelatine. 


2.  It  was  very  light,  and  fwam  upon  water. 

3.  When  well  wafhed,  it  retained  little  or  no  flavour, 

4.  Left  expofed  to  the  air,  it  dried,  and  fell  to  duff. 

5.  It  did  not  redden  the  tincture  of  turnfol. 

6.  It  was  fcarcely  at  all  foluble  in  warm  water.  On  boiling 
it  a  length  of  time,  in  a  fufficient  quantity  of  water,  it  was 
reduced  to  an  infinite  number  of  particles,  fo  minute  as  to  be 
hardly  perceptible ;  but  as  the  heat  was  lowered,  they  re¬ 
united  in  a  mafs  as  before  the  boiling. 

7.  Heated  nitric  and  acetic  acids  diflolved  this  fubflance ; 
but  it  was  precipitated  in  its  original  form,  by  refrigeration. 

8.  Trituration  with  cauftic  potafb  produced  a  feparation  of 
ammoniac. 

This  matter,  it  will  be  perceived,  is  neither  gelatine  nor 
albumen,  fince  its  properties  are  wholly  different. 

It  appears  probable,  that  the  gelatine  in  gizzard  acquires 
by  drying,  properties  analogous  to  thofe  above  defcribed  ; 
which,  with  the  changes  obferved  in  the  exlra&ive  matter 
already  mentioned,  would  certainly  render  dried  gizzard  lefs 
foluble  in  water. 

We  have  no  means  of  afcertaining,  for  want  of  a  proper 
object  of  companion,  whether  this  difference  be  effential  to 
the  efficacy  of  gizzard  ;  and  I  know  not  if  frefh  gizzard  has 
ever  been  adopted  in  medical  practice.  I  could  only  wifh  to 
afcertain  if  its  febrifuge  quality  exift  in  the  oxigenated  gela¬ 
tine,  in  the  extractive  matter,  or  in  the  acid  fait.  Indeed,  on 
comparing  the  quantity  of  gelatine  adminiftered  to  patients, 
according  to  M.  Seguin,  with  the  dofe  of  powdered  gizzard, 
above-defcribed,  a  great  difference  will  be  obferved  ;  and  yet 
according  to  thofe  who  have  made  ufe  of  it,  a  fmali  dofe  of 
powdered  gizzard  is  iufficient  to  check  the  fever. 

The  comparifon  which  I  have  made  of  gelatine  with  giz¬ 
zard  is  fufficient  to  eftablitli  a  material  dillindion  between 
them. 

Pure  gelatine  pofTeffes  a  weak  infipid  flavour;  does  not 
redden  tin&ure  of  turnfol;  is  mucous  and  gluey  between  the 
fingers;  affumes  in  the  fire  a  concrete,  foil'd,  and  tranfparemt 
appearance;  and  is  foluble  in  boiling  water. 

Solution  of  barytes  or  of  lime  mixed  with  that  of  gelatine, 
caufes  a  precipitation  of  phofphate  of  lime. 


Sulphates 
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Sulphates  of  copper  or  tin,  and  acetate oflead,  experience  Experiments  on 
no  decompofition. 

Nitrates  of  mercury  and  filver  are  rlecompofed,  but  the 
precipitates  are  much  lefs  copious  than  thofe  produced  with 
the  decodtion  of  gizzards 

Solution  of  tartrite  of  antimony  only  thickened  the  liquor. 

Alcohol  iikewife  has  but  little  power  over  gelatine.  The 
precipitates  obtained  by  means  of  the  water  of  lime  or  of 
barytes,  as  well  as  that  by  nitrate  of  lilver,  are  fcarcely  per¬ 
ceptible. 

The  decodtion  of  frefh  gizzard  when  fuitably  evaporated, 
leaves  a  coloured  gelatinous  matter,  foluble  in  water,  which 
reddens  tincture  of  turnfol ;  gives  copious  precipitates  with 
lime-water  and  water  of  barytes ;  decompofes  fulphates  of 
iron  and  copper,  acetate  of  lead,  muriate  of  tin,  tartrite  of 
antimonial  potath,  and  nitrates  of  mercury  and  lilver;  the 
precipitates  refulting  from  thefe  decompolilions  are  generally 
too  confiderable  to  be  attributed  folely  to  the  gelatine. 

Dried  and  powdered  gizzard  poffcffes  charadteriftics  Hill 
more  diftindt  from  thofe  of  pure  gelatine,  whence  I  conclude 
that  the  latter  fubtlance  has  a  different  operation, 

I  leave  pradtitioners  to  decide  on  the  advantages  which  the 
medical  art  may  derive  from  gizzard ;  it  is  for  them  to  decide 
whether  much  confidence  is  to  be  placed  in  the  notice  in- 
ferted  in  the  Journal  d’Economique.  And  if  it  lhall  appear 
that  the  medieal  ufe  of  this  material  has  been  attended  with 
fuccefs ;  it  will  perhaps  be  proper  to  attend  particularly  to 
other  fubflances  which  have  not  hitherto  been  l'uppofed  to 
poffefs  any  febrifuge  virtue;  tuch  as  the  falts  with  excefs  of 
acid,  the  oxigenated  extradtive  and  even  oxigenatcd  gela* 
tine. 
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—and  on  the 
way  to  Menat. 


vr. 

On  Pirite  found  in  France  by  M.  Cocq,  Commijfary  of  Gun - 
powder  and  Saltpetre  Works  at  Clermont- Fer rant,  with  an 
Analyfis  of  this  Subfiance.  By  J.  J.  Dr  appier,  Teacher  of 
Chemifiry  at  the  Polytechnic  School  * 

Cryftals  of  pi-  M.  COCQ  found  the  cryfials  of  pirite,  in  a  porous  grey 
rite  found  in  the  porphyry,  with  a  bafe  of  feldfpath,  and  containing  cryftals  of 
deD<fne^ quartz,  forming  a  part  of  that  chain  of  primitive  mountains 
which  fupport  the  volcanoes  of  the  diftrift  of  Puy-de-Dome. 
Thefe  cryftals  of  pirite  feparate  from  the  rock,  and  leave  in 
the  porphyry  an  imprefiion  perfe£tly  fmooth. 

He  alfo  found  at  the  village  of  St.  Avit,  and  in  the  vicinity 
of  Pont-Gibaud,  a  fubftance  which  appeared  to  be  pirite;  in 
both  fituations  it  was  fo  indeterminate  as  to  render  it  impofiible 
to  pronounce  exa&ly  on  its  nature.  But  in  returning  to 
Menat,  at  twelve  leagues  to  the  north  of  Clermont,  he  per¬ 
ceived  the  granites  refuming  the  fame  appearance  of  thofe 
which  he  had  obferved  near  Saint  Avit  and  Pont-Gibaud, 
fometimes  the  colour  of  the  feldfpath  inclined  to  purple,  and 
oftentimes  this  fubftance  appearing  alone  in  the  mafs  of  the 
granite,  exhibited  a  beautiful  purple. 

The  grey  porous  granite  appeared  again  at  intervals,  with 
the  appearance  of  the  cryftals  obferved  in  the  fame  rock  near 
St.  Avit  and  Pont-Gibaud;  at  laft, after  a  great  many  fearches, 
he  found  the  pirite  well  defined,  and  affuming  a  character 
much  more  determinate  than  that  of  Scheenberg. 

% 

Its  Phyfical  Characlerijlics . 

I>ch  cr.ftal  is  co^our  is  a  greenifli  or  blackifli  brown.  Its  form  is  a  re- 

a  prifm  of  twelve  gular  hexhedral  prifm,  of  which  all  the  lateral  edges  are  trun- 

blackifh  or  cated,  which  conflitutes  it  a  prifm  of  twelve  faces.  Some- 

preenifh  brown,  times  the  prifm  has  alfo  a  fmall  face  at  each  of  the  angles  of 

with  a  tmooth  j^s  bafe  which  has  not  hitherto  been  remarked  in  the  pirite 
furface#  r 

of  baxony. 

Thelurfaceof  the  cry  Rais  is  fmooth,  and  a  little  brilliant: 
in  its  interior,  the  pirite  is  dull,  containing  at  times  fome  par¬ 
ticles  of  mica. 


Jts 


*  Journal  des  Mines,  Vol.  XVII.  p,  307, 


ON  THE  PIRITE  OF  FRANCE.  <2]3 

Its  fracture  is  unequal,  with  a  fine  grain,  approaching  to  a  Its  fra&ure  is 

fplinlery  fraaure.  unrqual,  with  a 

1  J  #  fine  grain. 

It  admits  of  being  fcraped  by  a  knife,  and  yields  a  duft  of  yields  to  the 

a  bright  grev  colour ;  it  is  lender,  and  does  not  adhere  to  the  knife,  does  not 
tongue,  though  it  is  a  little  unctuous  to  t he  touch.  tongue,  and  is 

Betides  the  lize  of  its  cryftals,  their  faces,  the  fubftances  a  little  unftuous 
to  which  they  are  found  attached,  added  to  the  characters  de^- t0  touc*‘* 
fcribed,  eftablith  the  identity  of  this  mineral  with  the  pirite 
of  Saxony, 

The  cryftals  found  in  Auvergne  are  more  perfect  than  thofe  The  external 

of  Scheenberg;  they  exhibit  no  alteration,  and  the  purity  of  thefe^yftals 

their  form  removes  all  doubt  of  there  being  any  necetfily  to  leave  no  doubt 

plafs  this  fubftance  as  a  new  fpecies.  .the*f 

1  with  the  pmte  o|- 

Saxony. 

Analyfu  by  M.  Drop  pier. 

The  pirite  of  France,  feparated  carefully  from  its  bed,  and  Analyfis  of  the 
reduced  to  a  fine  powder,  is  attacked  and  difcoloured  by  mu-  ^iench  Pirite® 
riatic  acid.  This  acid  diflblves  the  oxide  of  iron,  the  colour* 
ing  principle,  and  a  portion  of  the  alumine  :  but  as  it  leaves  a 
confiderable  refidue,  on  which  it  appears  to  have  no  a<5tion, 

M.  Drappier  thought  the  method  of  analyfis  fhould  be  changed : 
he  then  took  100  parts  of  this  fubflance,  and  kept  it  at  a  red  One  hundred 
heat  in  a  crucible  of  platina  for  half  an  hour;  after  it  was  Parts  !ole  7 
cooled,  there  was  a  Iofs  of  feven  parts.  The  remaining  93  The  remainder 
parts  were  heated  in  the  crucible  for  three  quarters  of  an  hour,  fu  fed  with  pot> 
with  three  times  their  weight  of  cauftic  potafh,  purified  by  ^t^^add111 
alcohol.  The  fu  fed  mafs,  detached  from  the  crucible  by  dif- 
tilled  water,  difl'olved  entirely  in  muriatic  acid.  The  folulion  The  folution 
evaporated  almoft  to  drynefs,  and  then  diluted  with  a  frefh  evaporated  and 
quantity  of  water,  let  fall  a  wfiite  precipitate,  having  all  the  water  d^ofits 
characters  of  filex.  This  precipitate  wafhed  carefully  and  46  parts  preci- 
well  dried,  formed  0,46  of  the  fubfiance  fubmitled  to  expe-  pitat:e* 
riment. 

The  remainder  of  the  muriatic  folution  was  decompofed  by  The  refidue 
cauftic  potafh.  It  immediately  formed  a  precipitate,  which  Wlth 
foon  dilfolved  again  in  the  excels  of  alkali,  with  the  excep- leaves  2f  parte 
tion  of  2f  parts  of  oxide  of  iron.  iron  oxide. 

The  alkaline  folution  faturated  by  an  acid,  depofited  42  The  alkaline  fo« 

parts  of  an  earth,  which  had  all  the  properties  of  alumine,  All  lution  faturated 
1  r  .  .  ,  r  ,  •  1  .  „  ,  by  an  acid  de- 

thele  precipitates,  before  they  were  weighed,  were  walhed  p0rlts  42  parts 
carefully,  and  heated  to  jrednefs  in  a  crucible  of  platina.  alumine, 

Analyfis 
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Analyfis  of  the  Pirites  of  prance  compared  with  that  of  Saxony 

Pirite  of  Saxony 

Pirrte  of  France,  anal)  fed  by  Klaproth. 

A*dtyfis  tabu-  Silex  -  -  -  -  46,00  -  -  -  '29,50 

lated.  A  lu  mine  -  *  -  42,00  -  -  -  63,7.5 

Oxide  of  iron  -  2,50  -  -  -  6,75 

Lot's  by  calcination  7,00 

J  „ 

Lois  -  -  -  -  2,50 

,  100,00  100,00 

* 

Remarks  on  the  M.  Drappier  thinks,  on  comparing  his  analyfis  with  that 
difference  of  the  made  bv  M.  Klaproth,  that  it  may  be  concluded,  iuppoiitig 
from" that  ofanCC  ^ere  was  no  error  in  either  analyfis,  that  either  the  pirite  oi 
baxony,  France  is  not  the  lame  fubftance  as  that  of  Saxony,  or  that 

minerals  having  the  fame  external  characters,  and  efpecially 
the  fame  form,  may  vary  both  in  their  chemical  properties, 
and  in  the  proportions  of  their  conftituent  principles.  M. 
Klaproth  fays  that  acids  have  no  action  on  the  pirite  of  Sax¬ 
on),  that  he  found  much  difficulty  in  operating  on  it  by  pot- 
afli,  and  that,  in  order  to  feparate  its  parts,  he  was  obliged 
to  treat  it  twice  with  this  alkali.  The  fame  chemift  appears 
not  to  have  found  any  water  in  this  tubfiance.  This  differ¬ 
ence,  it  is  t;ue,  may  be  explained,  if  it  is  confidered  that  the 
pirite  of  Saxony  contains  more  alumine,  and  that  it  adheres  to 
the  longue,  while  that  of  France  has  not  this  property,  pro¬ 
bably  on  account  of  the  water  which  it  contains. 


VII. 


Experiments »  Jhewing,  contrary  to  the  Afferlions  of  Morichini , 
that  the  Enamel  of  Perth  does  not  contain  Pluoric  Acid .  In  a 
Letter  from  Wm .  Bkande,  Pfq. 


Gay  LufTac  on 
fluoric  acid  in 
animal  fub- 
ftances. 


To  Mr.  NICHOLSON. 

SIR, 


HEAVING  feen  in  one  of  the  laft  numbers  of  the  Annales  de 
Cliimie ,  an  article  entitled,  “  Lettre  de  Montieur  Gay-Luflac 
a  Mtmfieur  Berthollet,  fur  le  prefence  de  l’acide  fluorique  dans 
les  fubfiances  animales,”  &c.  I  was  furprifed  to  find  that  a 
chunift  at  Rome,  of  the  name  of  Morichini,  had  discovered 

fluoric 
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fluoric  acid  united  to  lime  in  the  enamel  of  human  teeth.  The  "~'incl  by 
r  .  r  .  .  ,  Morichini  to 

extraordinary  remits  ol  thele  relearches,  induced  me  to  repeat  ex;fl.  ;n  t^c  en_ 

them;  but  before  I  mention  the  experiments  from  which  I  amel  of  teeth, 

have  drawn  conclufions  different  from  thole  of  the  above- 

mentioned  chemiff,  it  may  perhaps  be  proper  to  quote  that 

part  of  Gay-Luflac's  letter  which  relates  to  the  prefent  fub- 

jefl : 

<r  M.  Morichini  having  detached  fome  of  the  enamel  from  Quotation  to 
human  teeth,  fuppofed  that  it  might  bear  fome  refemblanee  in  thjC 
its  compofition  to  the  enamel  of  the  folfil  teeth  of  an  elephant, 
in  which,  on  a  former  occafion,  he  had  detached  fluoric  acid; 
he  therefore  fubjected  it  to  analytic,  and  perceived,  to  his 
great  (aiisfa£tion,  that  it  contained  a  large  proportion  of  fluo¬ 
ric  acid. 

To  render  thefe  experiments  more  conclufive,  he  fubtnit-  Morichini  fays 

ted  portions  of  the  two  fpccies  of  enamel,  viz.  that  of  the  tiiat  tiie  enamei 
1  r  ,  or  recent  teeth 

fulfil,  and  human  teeth,  and  likewife  fluat  of  lime,  to  the  afforded  fluoric 
action  of  fulphuric  acid,  and  found  that  the  lad  of  thefe  three  a^*d  a^  fellas 
fubftances  yielded  fluoric  acid  in  the  greateft  abundance,  and  teech  . 
that  the  enamel  of  folfd  teeth  yielded  fomewhat  more  than 
that  of  human  teeth;  but  Morichini  remarks,  that  this  dif¬ 
ference  is  merely  owing  to  the  prefence  of  animal  matter  in  t fie 
two  kinds  of  enamel,  and  that  the  difengagement  of  the  acid 
from  the  fluat  may  be  retarded,  by  adding  a  little  gelatine  to 
that  fubftance,  after  it  has  been  calcined,  and  then  drying  the 
compound.  He  moreover  oblerves  that  the  vapours  which  and  that  the 
fulphuric  acid  difengaged  from  any  of  thefe  three  fubftances,  *u-.Phu,‘c  aud 
had  the  property  of  acting  on  glals,  of  depofiting  a  filiceous  pours  that  cor- 
film  on  water,  and  other  properties,  which  it  is  fcarcely  lie-  rude 
celfary  to  mention. 

According  to  Morichini’s  experiments,  one  hundred  parts  Component  parts 

of  the  enamel  of  human  teeth  contain  30  parts  of  animal  fub-  ot  einamcl 

J  _  teeth  according 

fiance,  and  22  parts  of  fluat  and  pholphate  of  lime,  with  fome  to  Morichini. 
magnefla,  alumine,  and  carbonic  acid.  He  has  not  yet  been 
able  tofeparate  the  fluoric  and  pholporic  acids  from  each  other, 
but  thinks  that  the  proportion  of  the  latter  muft  be  extremely 
minute.  M.  Morichini  has  alio  obferved  that  the  enamel  of 
the  foflil  teeth  of  the  elephant  differs  from  that  of  human  teeth, 
in  containing  a  fmaller  proportion  of  animal  fubflance  and 
pholphoric  acid  ;  but  he  thinks  that  the  pholphoric  acid  which 
Jie  found  in  the  enamel  of  human  teeth  may  have  been  derived 

from 
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Morichini  pro- 
feffes  to  have 
proved  my  fafts 
fcy  repeated 
experiments. 


General  remarks 
ky  Gay-Luflae. 


'The  author’s 
experiments 
fhew  the  con¬ 
trary. 

Enamel  of  hu¬ 
man  teeth  was 
ignited,  pulver¬ 
ized,  and  fub- 
jedled  to  ful- 
phurio  acid. 
The  fumes  did 
pot  corrode 
flafs. 


from  a  portion  of  the  bony  part  from  which  the  enamel  is  fe- 
parated  with  great  difficulty.  But  the  mod  interefting  and 
unexpected  refult  is,  that  fluoric  acid  exiffs  in  animal  fub- 
ftances :  a  difcovery  of  the  greateft  importance.  Thefe  ex¬ 
periments  oppofe  the  prefent  opinion  concerning  the  compofi* 
tion  of  enamel,  for  Mr.  Hatchett  in  his  analyfis  of  this  fub- 
fiance  has  only  detected  phofphate  of  lime. 

The  refult  of  Mr.  Hatchett's  experiments,  together  with 
thofe  which  were  fubfequently  publithed  by  Mr.  Jofie,  in  the 
A  males  de  Chimie,  Tom  XLIII.  rendered  it  neceflary  for 
M.  Morichini  to  fubmit  his  opinion  to  accurate  inveftigation, 
and  after  having  made  a  numerous  feries  of  experiments  on  the 
fubjcCt,  he  obferves,  that  he  cannot  entertain  a  doubt,  that 
the  enamel  of  human  teeth  confifts  chiefly  of  fluat  of  lime. 

After  fome  obfervations  on  the  compofition  of  ivory,  M. 
Gay-Luflac  concludes  this  part  of  his  letter,  by  obferving  that 
there  is  an  immenfe  held  laid  open  in  that  part  of  chemiffry 
which  relates  to  animal  fubffances,  if  it  were  merely  to  fearch 
for  fluoric  acid.  Morichini  has  undertaken  an  inveftigation 
of  the  fubjeCt :  but  fo  much  remains  to  be  done,  that  the  ex* 
ertions  of  many  chemifts  will  be  requifile.” 

I  fhall  now  relate  fome  experiments,  which  will  flievv  that 
fluoric  acid  does  not  exift  in  the  enamel  of  human  teeth,  but 
that  this  fubffance  confiffs  chiefly  of  phofphate  of  lime,  as 
originally  ftated  by  Mr.  Hatchett.* 

One  hundred  grains  of  the  enamel  of  human  teeth,  detached 
from  what  is  ufually  termed  the  bony  part,  but  which  appears 
to  confiff  oF  a  fubffance  of  the  nature  of  ivory,  were  kept  for 
a  few  minutes  in  a  red  heat,  and  then  pulverifed.  The  en¬ 
amel,  thus  reduced  to  powder,  w  as  put  into  a  platina  crucible, 
in  which  a  piece  of  a  glafs  rod  was  placed  horizontally  in  fuch 
a  manner  as  to  be  about  an  inch  and  a  half  above  the  enamel. 
Half  an  ounce  of  fulphuric  acid  was  then  added,  and  the 
crucible  being  covered  with  a  clean  plate  of  glafs,  the  heat  of 
a  lamp  was  applied,  and  diffillation  carried  on  for  half  an 
hour.  During  the  procefs,  w  hite  fuffocating  fumes  were  ex¬ 
tricated;  but  on  removing  the  glafs  w'hich  clofed  the  top  of 
the  crucible,  neither  this,  nor  the  rod  below'  it  w’ere  in  the 
leail  afted  upon  ;  which  certainly  would  have  happened,  had 


*  Vide  Phil.  Tranf.  1799,  p.  32*. 
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any  fluoric  acid  been  prefent.  Finding  this,  therefore,  to  be  neither  was 
the  cafe,  I  proceeded  as  follows: — Fifty  grains  of  the  fame  Stion  of  fluoric 
enamel  were  introduced  into  a  finall  glafs  retort,  and  a  little  acid  by  adding 
iulphuric  acid  being  added,  diflillation  was  carried  on  nearly  dif- 

to  drynefs,  but  in  fuch  a  manner,  that  the  galeous  products  tilling  oyer  ms.** 
might  be  received  over  mercury.  A  finall  quantity  of  fulphuric  CUI>' 
acid  gas  was  difengaged,  and  what  remained  in  the  retort, 
contifted,  as  far  as  I  could  alcertain,  of  a  mixture  of  fulphate 
of  lime,  phofphoric  acid,  and  a  finall  portion  of  fulphur, 
arifing  from  a  decompofition  of  a  fmall  part  of  the  fulphurie 
acid  by  the  animal  matter,  exifting  in  the  enamel. 

I  have  the  honour  to  be. 

Sir, 

Your  rood  obedient  fervant, 

WILLIAM  BRANDE, 

Arlington  Street , 

Feb.  15,  1S06. 


VIII. 

A  Memoir  on  taking  the  Levels  of  the  whole  Surface  of  France. 

By  P.  S.  Girard,  Chief  Engineer  of  Bridges  and  High¬ 
ways,  fyc* 

the  furface  of  the  earth  were  formed  by  the  revolution  of 
a  curve  round  its  axis,  it  would  be  fufficient,  in  order  to  de- 
termine  the  refpective  pofitions  of  different  points  upon  it,  to 
meafure  their  difiances  from  the  intersection  of  that  furface 
made  by  the  plane  of  the  equator  and  any  particular  or  af* 
fumed  meridian. 

Thus  geographers,  confidering  the  earth  as  perfe&Iy  fphe-  The  method  by 

which  geogra¬ 
phers  determine 
the  poficio*  of  a 

the  meridian,  comprifed  between  the  place  and  the  equator,  Place> 
and  the  other  kn  arc  of  the  circle  parallel  to  the  equator,  com¬ 
prifed  between  the  place  and  any  afligned  meridian. 

*  Journal  des  Mines,  Vol.  XVII.  p.  297; 

As 


rical,  have  determined  the  pofition  of  any  given  place  by  the 
conjun&ion  of  two  co-ordinates,  one  of  which  is  the  arc  of 
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As  thefe  two  co-ordinates  interfeCt  each  other  at  right  angle#, 
it  is  apparent  that  the  method  of  geographers,  for  determining 
the  pofition  of  any  place  on  the  earth,  is  the  lame  as  that  by 
which  the  pofition  of  a  point  on  a  plane  is  commonly  deter¬ 
mined. 


is  not  exact,  on 
account  of  the 
inequality  of  the 
earth’s  furface. 


This  true  por¬ 
tion  of  a  place  is 
in  a  line  perpen¬ 
dicular  to  that 
aligned  by  geo¬ 
graphers. 


But  this  procefs,  which  would  completely  anfwer  the  view;; 
of  geographers,  if  the  terreftrial  fphere  were  regular,  ceafes 
to  be  exaCt  when  the  irregularities  and  protuberances  are  con- 
fidered,  with  which  the  furface  of  this  fpheroid  is  covered. 

The  petition  of  any  place  depends  in  reality,  according  to 
this  hypothecs,  on  a  third  co-ordinate,  which  is  fuppoted  to 
be  drawn  perpendicular  to  the  point  of  interle<5iion  ot  the  two 
others. 

*  •  *  -* 

This  third  co-ordinate  ought  to  be  taken  vertically  over  the 
place  of  which  the  pofition  is  to  be  determined,  and  its  mea- 
fure  reckoned  from  the  place  itfelf  to  its  arrival  at  an  imagi¬ 
nary  furface,  produced  by  the  revolution  of  a  known  curve 
round  the  axis  of  the  earth. 


The  level  of  the 
fea  affords  a 
lpheiical  fur- 
lace,  from 
whence  to  mea- 
lure  thofe  per¬ 
pendiculars. 


But  it  is  known,  that  if  our  globe  were  furrouncled  by  a  fluid 
mafs,  all  other  force  being  fuppofed  to  be  ablent  but  that  ot 
terreftrial  gravity,  the  furface  of  this  fluid  mafs  would  be  that 
of  a  (pherical  folid,  of  which  the  mean  turface  of  the  tea,  in 
its  actual  flate,  reprelenls  a  part :  It  appears  then  convenient 

to  choofe,  for  the  third  co-ordinate  here  mentioned,  that  por- 

■■ 

tion  of  a  vertical  line  patting  through  any  place,  which  is 
comprifed  between  that  place  and  the  mean  furface  of  the 
fea,  fuppofed  to  penetrate  the  globe  and  to  be  extended  be¬ 


neath  the  continent. 


This  is  the  beft.  We  have  (aid  that  the  choice  of  this  line  would  be  conveni- 

cmly8nv thod^  ent »  hecaufe,  in  reality,  the  pofition  of  a  point  on  the  ter¬ 
reftrial  furface  may  be  determined  by  adopting  any  other  ly fi¬ 
le  m  of  co-ordinates;  lor  example,  by  fixing  the  pofition  of 
this  point,  by  three  planes  mutually  interfering  at  right  angles; 
But  it  is  the  but,  befides  the  advantage  of  greater  fimplicity  in  the  txpref- 

mon  fimplc,  and  £on  l}le  circular  co-ordinates,  they  have  moreover,  that  of 
is  befides  gene-  J 

rally  adopted.  being  generally  adopted;  for  the  geographical  charts,  hither¬ 
to  prepared,  may  be  confidered  as  the  projection  of  the  con- 
Thc  true  pofi-  tinents  and  iflands  on  the  mean  furface  of  the  lea  ;  fo  that  there 
determinedly  onty  rem*l'ns»  in  order  to  render  geography  perfeCt,  to  add  to 
annexing  its  the  latitude  and  longitude  of  all  the  places  on  the  earih,  the 

vertical 


LEVELS  OF  FRANCE. 


219 


vertical  height  which  they  are  elevated  above  the  furface  of 
the  ocean. 

The  objeft  of  this  memoir  is  to  indicate  the  means  of  deter¬ 
mining  this  vertical  heighth,  by  their  particular  application  to 
the  territory  of  France. 

It  is  evident,  that  all  the  operations  necedary  for  this  deter¬ 
mination,  may  be  reduced  to  a  feries  of  levels  made  in  deter¬ 
minate  directions. 

Nature  itfelf  has  pointed  out  thefe  directions,  by  the  lines 
of  greatejl  declivity,  which  the  large  rivers,  and  thofe  which 
flow  into  them,  form  on  the  furface  of  the  earth. 

Thus,  France  being  divided  into  five  principal  batons,  by 
the  Rhine,  the  Seine,  the  Loire,  the  Gironde,  and  the  Rhone, 
— the  levels  of  the  courfe  of  thefe  rivers,  from  their  fources, 
or  from  their  entrance  into  France,  to  their  terminations  in 
the  ocean,  would  form  the  find  balls  of  the  work  propofed  to 
be  undertaken. 

After  having  afcertained  this  fird  bafis  of  the  general  ope¬ 
ration,  the  levels  of  the  dreams  by  which  the  great  rivers  are 
lupplied,  fnould  be  next  taken,  and  thefe  dreams  fhould  be 
confidered  without  any  regard  to  thofe  of  the  third  order,  by 
which  they  are  themfelves  maintained; 

At  the  fame  time,  the  levels  of  the  rivers  of  the  fecond 
rank,  which  fall  into  the  two  teas,  thou  Id  be  taken;  fuch  as 
the  Efcaut,  the  Somme,  the  Orne,  the  Vilaine,  the  Charente, 
the  Adour,  the  Herault,  &c. 

The  declivities  of  the  beds  of  the  fecondary  rivers  being 
known,  thofe  of  the  rivers  of  the  third,  fourth,  and  fifth  or¬ 
ders,  &c.  diould  be  determined  fuccedively,  according  to 
fpecial  indruCtions  which  diould  be  given  for  this  purpofe. 

By  thus  clading  the  operations  relative  to  the  general  levels 
of  France,  and  by  arranging  their  refults  in  order,  as  they 
were  obtained,  all  the  data  would  be  foon  collected,  which 
were  necetfary  for  tracing  the  elevation  of  its  territory  on  a 
geographical  chart  already  prepared. 

This  tracing  of  the  elevations  would  be  effected,  by  joining 
all  the  points  on  one  ’level  by  the  fame  line. 

Thefe  linen  of  Levels  might  be  fuppofed  to  be  elevated  per¬ 
pendicularly,  one  above  the  other,  by  a  determinate  (pace, 
conformable  to  the  fcale  of  the  chart  on  which  they  were 
traced. 

5  It 


vertical  elevation 
above  the  fea  to 
its  latitude  ani 
longitude. 

Management 
proper  for  afcer- 
taining  thefe  po- 
litions  jfaewn  in. 
the  inftance  of 
France. 


The  levels  of 
the  five  great 
rivers  of  France 
would  form  the 
b.ifis  of  this  ope¬ 
ration  for  that 
country. 

The  levels  of 
the  ftreams 
which  fupply 
thefe  great  rivers 
rhould  be  next 
taken. 

The  levels  of 
the  rivers  of  the 
fecond  rank 
taken  at  the  fame 
time  as  thofe  of 
the  firft. 

The  levels  of 
rivers,  of  the 
third,  fourth, 
and  fifth  order, 
taken. 


Elevation  of  the 
furface  of 
France  to  be  ex- 
piefi'ed  in  rhe 
rough,  by  join¬ 
ing  ail  the  points 
on  one  level  by 
the  fame  lhje. 
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M.  Triel  pre- 


It  is  evident,  that  thefe  lines  would  reprefent  the  borJe/e 
ol  the  coads  of  the  fea,  if  it  was  fuppofed  that  its  mean  level 
fhould  be  elevated  fucceifivelj  to  the  fame  heighths  which 
they  reprefented. 

It  was  according  to  this  idea  that  M.  Dupain  Triel  pre- 


of  a  ma^onlhis  Pared  a  ph)  deal  clvart,  mentioned  by  M.  Lacroix,  member 
Plan*  of  the  National  Inditute,  in  his  introduction  to  Pinkerton’s 

Geography;  a  chart  which,  from  the  defe<5t  of  materials  ne- 
cellary  for  its  conftruction,  presented  only  the  fjsetch  of  a 
work,  the  extent  of  which  would  require  for  its  perfection  an 
union  of  means,  which  could  not  be  at  the  difpofal  of  any 
particular  individual.* 

The  order  has  been  pointed  out  in  which  this  work  ought  to 
be  executed,  and  we  (hall  now  examine  how  it  Ihould  be 
performed. 

'The  touifes  of  The.  bed  of  each  of  the  great  rivers  mud  be  divided  into  a 
fhou^be  JiV  rS  certa‘n  number  of  portions,  and  each  portion  fhould  be  le- 
■vicied  into  por-  veiled  by  obfervers,  who  fhould  operate  at  the  fame  time, 
tions,  and  the  Thefe  obfervers  fhould  place  accounts  of  their  operations 
taken  by  obfer-  at  each  extremity  of  the  portions  of  the  bafons  with  which  they 
vers  at  the  fame  were  charged  ;  and  as  the  levels  of  the  lecondary  rivers  fhould 
be  conne&ed  with  thofe  of  the  principal  rivers,  it  would  be 
necetfary  alio  to  place  accounts  of  the  operations  at  the  mouth 
of  each  of  the  influent  dreams. 

The  levels  fliould  be  taken  on  the  banks  of  the  rivers,  with¬ 
out  any  regard  to  the  furface  of  the  water.  If  it  were  thought 
ufeful  to  determine  the  declivity  of  this  furface,  it  would  be 
eafy  to  afeertain  it,  by  levels  taken  at  the  fame  time  with  the 
others,  at  certain  didances  from  each  other. 

The  refults  to  When  the  different  obfervers  have  completed  their  refpec- 
be  colledcd  into  ^ve  0bfervations  the  refults  mud  be  collected,  to  form  the 

3  gcncrii  lyl- 

tem.  leries  of  levels  of  one  of  the  beds.  And  in  the  fame  manner 

the  levels  of  all  the  red  fhould  be  obtained. 

After  this,  a  general  fy dem  ihould  be  formed  from  thofe 
particular  levels,  by  conne&ing  together  the  different  beds* 
by  operations  direfted  from  one  to  the  other,  according  t« 
thofe  lines  which  would  afford  the  greated  facility. 


*  Compare  this  with  Mr.  Churchill’s  plan,  at  p.  “2C1  of  out 
Xlth.  Vui.-— T. 
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There  only  remains  to  determine  to  what  agents  Govern¬ 
ment  fhoulcl  entruft  the  performance  of  the  general  levelling 
of  France,  in  order  to  have  it  executed  with  the  greateft  cx- 
aflnefs,  fpecd,  and  economy. 

The  engineers  «>f  bridges  and  highways,  already  placed  in  The  engineers  of 

the  different  departments,  where  this  operation  ffiould  be  per-  highway  should 

formed,  are  evidently  the  only  perfons  to  whom  it  could  be  be  the  moft  pro- 

confided,  f<>  as  to  fulfil  thofe  three  conditions.  per  Perfons 

,  employ  m  thw; 

In  fadt,  the  execution  of  all  projects  relative  to  the  efta-  work, 
bfiftiment  of  communications  by  land  or  by  water,  require, 
that  the  elevation  in  relief  of  the  country,  through  which  the 
works  ffiould  be  carried,  ffiould  be  known.  The  theory  and 
pradtice  of  levelling  form  an  effential  part  of  the  inftrudtion 
given  to  the  engineers  of  bridges  and  highways;  and  greater 
reliance  may  be  placed  on  the  exadtnefs  of  the  refults  which 
«t’ney  might  furliiffi,  becaufe  the  ufe  of  the  inftruments  necef- 
fary  to  this  operation,  is  more  familiar  to  them. 

On  the  other  hand,  there  are  none  of  thofe  engineers  who 
could  not  dedicate  fome  days  of  the  fummer  to  taking  the 
levels  of  that  portion  of  fuch  great  rivers,  or  ffreams,  as  fhall 
traverfe  his  diftrict;  and  as  it  is  eafy  to  take  the  levels  of  four 
or  five  kilometres  (about  three  Engliffi  miles)  each  day,  efpe- 
cially  when  the  line  to  be  levelled  is  previoufly  determined  by 
the  direction  of  the  river  or  current  of  water,  it  is  certain,  that 
the  engineers  of  the  bridges  and  highways  might  colledt,  in  a 
very  fhort  period,  very  minutely  detailed  materials  for  a  phy- 
lical  chart  of  France. 

Laffly,  thefe  materials  would  be  colledted  by  them  with  the  They  could  per- 

leaft  poffible  expence,  becaufe  Government  would  neither rorm  ir  Wltlj,out 
1  r  ...  expence  to  the 

have  to  fupport  the  coff  of  extraordinary  journies,  nor  the  nation. 

purchafe  of  inftruments,  as  the  engineers  are  already,  by  the 
very  nature  of  their  employments,  difperfed  over  the  feverai 
diftridls  where  it  would  be  neceffary  to  operate,  and  are,  at 
the  fame  time,  provided  with  the  different  inftruments  re¬ 
quired  for  this  purpofe. 

It  may  alfo  be  added,  that  the  taking  the  general  levels  of  It  would  tend 

France  appears  to  be,  with  the  more  propriety,  a  work  that muc^  t0  ^heif 
11  .  1  ,  .  own  benefit  to 

(hould  be  performed  by  the  engineers  of  bridges  and  high-  have  it  effe&ed. 

ways,  as  they  would  be  the  firft  to  profit  by  this  operation  in 

putting  their  projedts  into  execution. 
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Levels  of  the 
Loire  might  be 
taken  by  the  22 
engineers  in  that 
diftridt,  in  one 
feafon. 


$ 

Levels  of 
France,  when 
taken,  might  be 
afterwards  veri¬ 
fied  by  the  newly 
appointed  engi¬ 
neers. 


Suppofe  then  that  the  engineers  of  bridges  and  highways 
were  charged  with  the  performance  of  this  work,  let  us  coiv- 
fider  how,  after  fome  years,  the  exaflnefs  of  the  refults, 
which  they  had  collected,  could  be  fufficiently  alcertained. 

Let  us  take,  for  example,  the  bed  of  the  Loire,  whofe 
courfe  is  of  great  extent. 

The  chief  engineers  of  the  departments  of  the  Upper  Loire, 
of  the  Loire,  of  the  Saone  and  Loire,  of  the  Nievre,  of  the 
Loiret,  of  the  Loire  and  Cher,  of  the  Indre  and  Loire,  of  the 
Mayen  nc*  and  Loire,  and  of  the  Lower  Loire,  would  be  or¬ 
dered  to  furnifh,  during  the  year,  the  levels  of  that  part  of 
the  courfe  of  ^the  Loire  which  traverled  their  refpeCtive  de¬ 
partments. 

According  to  the  new  organization  of  the  fervice  of  bridges 
and  highways,  thefe  nine  departments  require  twenty-two  en¬ 
gineers,  in  the  dittrict  of  each  of  whom  would  be  found  a 
portion  of  the  work  to  be  performed. 

The  total  extent  of  the  Loire  is  about  ninety  muriameters 
(about  550  miles),  which  being  divided  among  twenty-two 
obfervers,  would  give  to  each  of  them  little  more  than  forty 
kilometers  (about  twenty-five  miles)  of  levels  to  execute. 

There  is  reafon  to  believe,  from  experience,  that  the  twenty- 
two  engineers  employed  on  the  courfe  of  the  river,  would 
finifh,  in  lefs  than  one  feafon,  the  levels  of  the  whole  river. 

The  fame  thing  may  be  affirmed  of  the  engineers  placed  in 
the  departments  traverfed  by  the  Rhine,  the  Seine,  the  Gi¬ 
ronde,  and  the  Rhone.  It  appears  then  beyond  a  doubt,  that, 
at  the  end  of  the  hrft  year,  the  chief  part  of  this  phyfical  chart 
could  be  completed,  to  which  the  farther  details  might  be  af¬ 
terwards  added. 

Whatever  care  may  be  beftovved  in  taking  levels,  their  ve¬ 
rification  is  always  an  ufeful  operation.  That  of  the  general 
levels  of  France  might  be  made  as  often,  and  in  whatever  cir- 
cumftances  it  fhould  be  judged  neceflary.  It  w'ould  be  luffi- 
cient  for  this  purpofe,  to  dire6t  fhe  newly  appointed  engineers 
to  repeat,  in  the  departments  to  which  they  might  be  feat, 
the  obfervations  of  their  predeceffors ;  w  hich,  betides  the  ad¬ 
vantage  of  confirming  or  correcting  the  relulls  already  ob¬ 
tained,  would  give  an  opportunity  to  the  new  engineers  of 
acquiring,  in  perfon,  a  knowledge  of  the  elevation  of  their 
refpeftive  di drifts  in  relief. 

The 
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The  facility  and  promptitude  with  which  the  engineers  of  Facility  of  thi* 
bridges  and  highways  might  execute  this  work,  will  be  ap-"0,'v* 
parent,  if  it  be  recollected  that,  at  the  time  when  the  major 
part  of  the  great  roads  in  France  were  formed,  and  when  a 
general  fyftem  of  internal  communications  was  defired  to  be 
eflablifhed,  M.  de  Trudaine,  affifted  by  M.  Perronnet,  caufed 
plans  to  be  taken  of  all  the  principal  roads,  from  their  com¬ 
mencement  to  (he  frontiers.  ^There  was  joined  to  the  plan 
of  the  road  properly  fo  called,  that  of  the  country  bordering 
on  it,  to  the  diftance  of  three  or  four  hundred  yards  at  each 
fide;  a  work  which  evidently  required  more  time  than  (imply 
taking  the  levels  of  a  determined  line,  fuch  as*  we  propofe ; 
and  yet  the  engineers  of  bridges  and  highways,  or  their  pu-  \ 
pils,  employed  in  taking  thofe  itinerary  plans,  completed  from 
five  to  fix  leagues  of  them  each  month. 

The  general  utility  of  the  operation,  of  which  a  fketch  is  Geological  ope  - 

here  given,  will  fooner  or  later  determine  fome  of  the  nations ratlons  already 

performed  m 

of  Europe  to  undertake  it.  France,  on  whofe  territory  has  f ranee,  urged 
been  lately  executed  fome  of  the  fined  geological  operations  as  a  mot*ve 
which  were  ever  performed,  and  where,  for  the  firft  time,  a  wor^ . 
fydem  of  univerfal  meafure  has  been  efiablifhed  on  an  inva¬ 
riable  bafis,  feems  to  be  particularly  called  on,  to  give,  on 
this  occafion,  the  firft  example  of  a  work,  which,  by  com-  which  would 
pieting  the  natural  geography  of  countries,  will  furnilh  new  Jurif  geography 
fads  to  geology,  and  to  thofe  different  parts  of  natural  hiftory  of  countries, 
which  depend  on  it. 


IX. 

Obfcrvations  and  Experiments  on  the  Compofilion  of  Water  t  and 
other  Elementary  Doctrines.  By  H.  B.  K. 


To  Mr.  NICHOLSOX. 


SIR, 


As  two  papers  have  appeared  in  your  Journal,  both  of 
which  militate  againft  the  refult  of  my  experiment,  and  as  Mr, 
Accum  has  been  concerned  in  one  of  them,  I  therefore  think 
it  incumbent  on  me  to  anfvver  Ihem. 

R  2 


I  was 


The  gafes  ob¬ 
tained  from 
water  by  galvan. 
ifm,  fmelled  of 
nitrous  gas  after 
^xplofion,  and 
gave  nitre  with 
pota/h. 


On  Pacchioni 
and  Riffant’s 
experiments. 


Againft  the 
doctrine  of  the 
Compofition  of 
water :  it  is 
urged  that  the 
gafes  obtained  in 
galvanifm  vary 
from  different 
caufes. 


COMPOSITION  OF  WATER,  &C. 

I  was  glad  to  fee  my  experiments  in  your  Journal,  as  it  has 
fo  extenfive  a  circulation.  I  (hall  now  give  you  the  analyti¬ 
cal  part  to  confirm  my  former  experiments ;  as  by  them  I  had, 
I  hope,  given  ftrong  evidence,  that  acids  are  necelfary  in 
forming  gafes.  Having  collected  a  great  quantity  of  the  gafes 
produced  by  the  galvanic  pile,  1  introduced  them  into  a  ftrong 
glals  tube,  doled  at  one  end,  the  other  end  I  afterwards 
clofed,  having  previoully  introduced  to  the  gafes  a  fmall  quan¬ 
tity  of  a  folution  of  potato  :  through  this  tube  the  eledtric  fpark. 
was  made  to  pafs,  it  having  fmall  openings  to  admit  the  wires 
of  communication.  Upon  their  combuftion,  the  fmell  of  the 
nitrous  acid  vapour  appeared,  both  from  its  colour  and  fmell  ; 
and  the  tube  being  moved  up  and  down,  fo  3s  to  allow  the 
vapour  and  the  folution  of  potafh  to  come  in  contaft ;  the  fo¬ 
lution  being  examined  fome  toort  time  after,  it  gave  evident 
and  unequivocal  figns  of  the  nitrate  of  potafh. 

I  fee  in  your  Journal,  Mr.  Riffant’s  experiments,  in  anfwer 
to  Mr.  Pacchian/s  paper.  Indeed,  in  reading  Mr.  P/s  ex¬ 
periments,  nothing  could  appear  more  vague  and  wild  than 
that  water,  by  having  oxigen,  the  fuppofed  acidifying  princi¬ 
ple,  taken  from  it,  fhould  become  a  ftrong  mineral  acid.  Mr. 
Riffan/s  iecond  experiment  directly  contradidls  my  experi¬ 
ment,  on  the  fuppofition  that  water  is  a  compound  body;  but 
if  examined  upon  my  fuppofition,  that  the  acids  are  necelfary 
in  forming  the  gafes,  and  that  the  water  is  onlv  necelfary  in 
forming  the  water  of  compofition,  I  hope  I  lhall  be  able  to 
prove  that  his  experiment  confirms  my  opinion.  There  were 
very  little  of  gales  formed  by  this  experiment,  and  the  wires 
were  very  much  calcined:  now  this  calcination  was  from  the 
acid,  or  acids,  I  proved  by  repeating  the  very  fame  experi¬ 
ments;  but  only  inftead  of  diftilled  water,  I  ufed  a  folution 
of  potafh,  and  inflead  of  the  wires  being  calcined,  they  were 
not  fenlibly  a£ted  upon,  and  the  pototli  became  nitrated. — 
Now,  Mr.  Nicholfon,  I  (ferioufly  and  ardently)  call  upon 
your  numerous  readers  to  perform  this  experiment,  which 
I  think  mull  be  decifive. 

1  can  but  fmile  at  the  French  chemifts,  in  making  the  pro¬ 
portion  of  the  gafes  fo  exactly  to  tally  with  their  opinion  of 
the  compofition  of  water ;  but  I  have  in  my  experiments  found 
very  different  refults ;  the  kind  of  gales  depending  a  good  deal 
upon  the  wires  ufed,  the  different  metals,  their  length,  and 

the 
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the  different  liquors  between  the  plates  of  the  pile ;  all  of 
which  had  a  fenfible  effeft  upon  the  gafes,  both  upon  the 
quantity  produced,  and  their  kind;  the  calcinable  wires  when 
long  producing  the  moll  inflammlble  kinds,  and  the  lefs  calci¬ 
nable  metals  the  more  of  the  oxigen  kind,  and  the  longer  the 
wires  the  more  in  volume  were  the  gafes. 

Mr.  Northmore,  in  your  journal,  endeavours  to  prove  the  Remarks  on 

formation  of  the  nitric  acid  from  the  comprefiion  of  gafes, —  Mr.  North- ^ 
tt  •  n-  •  ..  •  -.1  t  .1  •  i  l  r  ,  more  s  experi 

Upon  invetngation,  his  experiments  will,  1  think,  be  round  ments. 

very  vague  and  inconclufive  ;  that  gafes  from  attive  compref¬ 
fion  will  produce  both  heat  and  water,  has  been  long  known. 

The  fir  ft  experiment  was  in  condenting  hidrogen,  oxigen  and 
nitrogen  gafes,  two  pints  of  each.  He  fays  they  produced 
white  floating  vapours,  probably  the  gafeous  oxide;”  but 
in  experiment  the  feventh,  he  obferves,  “  the  hydrogen  pro¬ 
duced  white  clouds  at  firlt,  quctre  ammonia.”  So  without  any 
chemical  examination  of  thefe  white  clouds,  they  are  at  firft 
ftippofed  to  be  the  gafeous  oxide,  and  afterwards  ammonia, 
juft  according  as  his  theory  didates  to  him.  In  the  fifth  ex¬ 
periment,  he  fays,  “  and  the  refult  was  only  a  finell  of  ga¬ 
feous  oxide  of  nitrogen,  a  few  yellowilh  fumes.”  Here  then 
the  gafeous  oxide  produces  a  yellowilh  colour,  though  in  the 
firft  experiment  it  was  a  white  colour. 

The  acid  produced  was,  from  the  fame  vague  opinion,  fup- 
pofed  to  be  the  nitric;  but  this  he  endeavours  to  examine  in 
the  next  experiment ;  firft  by  a  good  teft,  in  expofing  it  to 
lime  water;  and  he  fays,  “  Some  yellow  particles  were  feen 
floating  upon  the  lime  water;  thefe  particles  probably  arofe 
from  the  refinous  fubftance  ufed  in  fattening  on  the  cap  of  the 
receiver  being  dilfolved  by  the  nitrous  gas  formed  during  con- 
denfation.  Here  then  was  the  lime  water  affected,  i  fay 
with  confidence,  thefe  flocculi  in  the  lime  water  were  from 
the  carbonic  acid  produced,  and  why  they  appeared  yellow 
was  from  their  being  feen  through  the  gales,  being  clouded 
with  an  orange  colour,  which,  as  he  oblerves,  they  put  on 
when  they  were  condenfed. 

That  acids  are  neceftary  in  forming  oxigen  gas,  I  hope  ap¬ 
pears  very  clear  from  my  experiments;  therefore  when  it  forms 
eorabuftion  with  inflammable  bodies,  it  is  rational  to  fuppofe 
that  an  acid  will  appear  upon  its  decompofition.  If  the  com- 
buttion  is  atdive,  as  in  the  French  experiments  in  condenfing 
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oxigen  and  hidrogen  gafes,  the  heat  produced  is  fo  active 
as  to  make  an  explofion  of  the  gales;  but  if  a  flow  combul- 
tion,  it  will  leave  the  oxigenized  acid  in  a  gafeous  date,  as 
carbonic  acid  gas,  which,  I  fuppole,  was  the  cafe  in  Mr. 
Northmore’s  experiments.  His  next  experiment  ol  examin¬ 
ing  the  acid  :  He  comprelfed  the  gales  upon  two  fcruples  of 
the  folution  of  potafh  ;  he  fays,  “  there  was  fcarce  enough 
acidity  to  tinge  the  edge  of  the  left  paper  ;  of  courle,  I  could 
not  effect  the  formation  of  the  nitrate  of  potafh.”  But  always 
to  aflign  fome  realon  for  the  failure,  he  fays,  «*  This  quantity 
(of  gafes)  was  hardly  lulficient  for  the  receiver's  capacity;” 
but  there  was  the  fame  quantity  in  this  experiment  as  in  the 
others;  nay,  in  the  next  experiment  (the  flxth)  there  was 
identically  the  fame  quantity  and  in  the  fame  proportions;  and 
in  this  fifth  experiment,  he  found  fo  little  acid,  as  he  fays. 
Scarce  enough  acidity  to  tinge  the  edge  of  the  teft  paper ; 
of  courfe  I  could  not  effect  the  formation  of  the  nitrate  of 
potafh.”  Now  upon  the  fuppofition  that  the  carbonic  acid 
was  formed,  it  would  unite  with  the  potatb,  and  therefore 
the  mixture  would  be  lefs  faturated  with  it:  But  if  the  acid 
was  fo  ftrong  as  he  fpeaks  of  in  the  fixth  experiment,  from  the 
very  fame  procefs,  as  he  fays,  “  Which  moifture  was  flrongly 
acid  to  the  tafle,  coloured  litmus,  and  when  very  much  di- 
Juted  with  water,  aded  upon  fiiver.”  Now  if  Mr.  Northmore 
w  ill  confult  the  writings  of  chemifts,  (Dr.  Black's  ledures,  for 
inflance) ;  in  Vol,  II.  the  doctor  fays,  “  that  the  nitric  acid 
requires  a  little  water  to  reduce  it  to  the  flrength  of  aquafor¬ 
tis;  in  order  to  ad  upon  fiiver,  therefore,  in  this  experiment, 
the  acid  muft  have  been  in  the  concentrated  ftate  of  the  nitric 
acid,  as  it  requiied  water  to  be  diluted  to  make  it  ad  upon 
fiiver;  but  probably  Mr.  N.  does  not  know  that  water  im¬ 
pregnated  with  hidrogen  gas  will  colour  fiiver;  which  I  flip- 
pofe  to  have  been  the  ca(e  here. 

This  reasoning  muff  appear  to  be  moft  extraordinary :  this 
vafl  quantity  of  nitric  acid  produced  was  even  to  penetrate 
into  the  cap  of  the  receiver;  but  very  unfortunately  for  tbfcr* 
fuppolitiot),  chemilts  are  of  opinion  that  ac  ids  will  not  d if- 
folve  refins.  Mr.  Hatchett  has  promoted  their  operation  upon 
each  other  by  ufmg  the  ftrong  nitric  acid  ;  but  this  was  a  diffi¬ 
cult  and  tedious  procefs,  not  during  the  traniitory  adion  of  a 
little  time,  by  compreffion ;  and  where  the  refin  was  fo  con¬ 
cealed  ; 
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cealed ;  fo  (hat  the  acid  could  not  get  to  adt  upon  it,  being  Remarks  on 

placed  within  the  cap  of  the  receiver;  therefore  the  fmall  Mr>  ^orth- 
,  .  more  3  expen- 

quantity  ot  weak  acid  formed  in  Mr.  N.  s  experiment  could  ments, 

not  rationally  be  fuppofed  to  have  penetrated  to  it,  even  if  it 

was  in  a  high  concentrated  (fate;  but  it  mud  have  been  much 

diluted  with  water,  as  there  was  water  alfo  produced  in  this 

experiment;  Alfo,  if  it  was  in  this  high  concentrated  Hate, 

and  in  that  abundance  as  to  enter  into  all  the  crevices,  it 

»  „  • 

would  eafiiy  have  been  detected,  and  his  fifth  experiment  was 
for  this  purpofe,  but  it  failed  ;  he  could  find  no  nitrous  acid. 

In  experiment  the  feventh,  he  fuppofed  he  had  formed  am¬ 
monia,  and  he  fays  in  this  very  experiment,  “  Some  vapour 
was  generated,  which  was,  as  ulual,  firongly  acid.”  How 
comes  it  (hat  this  acid,  which  was  fuppofed  to  find  out  the 
refill,  fo  perfectly  concealed,  could  not  find  out  the  ammonia, 
which  was  formed  along  with  it  in  theprocefs,  and  fo  univer- 
fally  dilperfed  as  to  form  white  clouds. 

The  third  experiment  ;  “  Two  pints  of  carbonic  acid  and 
two  of  hydrogen  w'as  fubjedfed  to  condenfation.  The  refult 
was  a  watery  vapour,  and  a  gas  of  rather  offenfive  fmell.” 

This  comprefTed  gas  I  found  to  be  fimilar  to  Mr.  Cruikfhanks’s 
gafeous  oxide  of  carbon  from  the  acid  air  and  the  phlogifiic 
air  faturating  each  other. 

Mr.  Nortbmore  apologifes  for  giving  thefe  experiments 
“  until  he  had  brought  them  to  a  greater  degree  of  perfedtion,” 
but  at  the  conclufion  he  alfo  fays,  **  Betides  the"  above,  I  have 
made  various  other  experiments  with  different  gafes,  & c.” 

But  as  he  fays  nothing  more  of  thefe  imperfeSt  experiments ,  there 
are  no  hopes  of  his  correcting  them  ;  he  appears  to  have  ex- 
haufied  his  refeareh,  and  we  have  feen  with  what  fuccefs. 

There  appears  fuch  an  ardent  defire  to  fupportthe  Lavoifierian 
theory:  but  if  it  has  always  failed  from  the  experiments  of 
Lavoilier  himfelf,  Mr.  Cavendifh  and  others,  I  am  afraid  we 
have  little  to  expedt  from  thefe  new  fupporters.  I  might  make 
many  other  obfervalions,  but  thefe  will,  I  prefume,  be 
thought  enough. 

It  will  be  expected  in  contradidting  Mr.  NTs  experiments  Experiments  of 
I  fiiould  make  fome  of  my  own  ;  I  muft  own  my  apparatus 
was  not  fo  good  as  his ;  yet  I  hope  futficient  to  prove  my 
opinions.  I  had  the  barrel  of  a  large  blunderbufs,  and  Hop¬ 
ped  its  priming  hole,  and  having  filled  it  either  with  fand  or 
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diitilled  water,  I  then  tied  to  its  mouth  a  bladder  filled  with 
the  different  gates  I  wanted  to  comprefs.  Upon  pouring  out 
t/ie  fand  or  water  into  the  bladder,  the  gates  entered  the  bar¬ 
rel,  and  then  having  a  flrong  iron  ram-rod  made  perfe&ly 
air-tight,  it  was  forced  down  upon  the  gates  by  a  long 
iron  lever,  by  which  means  I  was  capable  of  making  a  ftronger 
condentation  than  reducing  them  to  one  fifth  of  the  volume. 
The  re  I  alts  of  thefe  experiments  were,  that  all  the  different 
gafes,  by  being  comprefled,  gave  out  heat  and  moifture  :  The 
hydrogen  gas,  the  greateft  proportion  of  moifture  to  its  Ipe- 
cific  gravity.  That  when  oxigen  and  hydrogen  gates  were 
compreffed,  there  was  an  acid  which  produced  flocculi  in 
lime  water;  and  that  nitrogen  gas  was  not  necetfary  to  the 
production  of  the  acid,  but  rather  retarded  its  production. 
The  nitrogen  gas  obtained  by  the  nitric  acid  and  animal  fub- 
fiances  ought  not  to  be  ufed  in  thefe  experiments,  as  it  is 
partly  acid  of  itfelf ;  but  the  nitrogen  of  the  atmofphere  ought 
to  be  made  ufe  of,  being  previoutly  patfed  through  lime 
water. 

Mr.  Nicholfon,  I  have  condenfed  this  communication  as 
much  as  pofhble,  in  order  that  it  might  not  occupy  too  much 
room  in  your  Journal.  I  am 

Your's,  & c. 

H.  B.  K. 

London,  February,  15,  1306. 


X. 

On  the  Conjlruftion  of  the  Sails  of  Ships  and  Veffels.  By  Mal¬ 
colm  Cowan,  Fjc y.  Captain  in  the  Royal  Navy.* 

It  appears  from  the  confiruCtion  of  the  fails  of  tliips  and 
veffels,  belonging  to  every  nation,  that  it  is  a  fubjeCt  no  ©ne 
has  hitherto  taken  much  pains  to  inveftigale;  but  the  maritime 
world  have  been  content  to  ufe  them,  as  they  found  them, 
every  one  following  the  beaten  track  of  his  predecelfors, 
without  examination. 

*  Extracted  from  an  eflay,  by  the  author,  who  has  letters  pa¬ 
tent  for  the  fails. 
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That  the  fails  of  blips  have  been  hitherto  fo  confirufted  |?y 
all  European  nations,  fo  as  to  be  only  managed  with  great 
!abo\ir  and  danger;  and  that  when  managed  with  the  greateft 
Ikill,  they  are  very  far  from  being  of  that  utility  which  they 
ought  to  poflefs,  and  are  capable  of  having,  is  incontedible. 

Ships  are  driven  on  fhore  every  winter,  which  might,  with  They  areworkei 
proper  fails,  have  efcaped  every  danger.  The  lofs  of  one 
tail,  in  many  tituations,  is  followed  by  the  inevitable  lofs  of 
the  fliip  and  crew*.  Sails  are  often  fplit  in  hauling  up  to 
reef,  and  it  may  be  necetfary  to  reef  a  fail  that  is  w’orn,  to 
preferve  it  Irom  fplitting  ;  hence  the  necefiity  of  the  fails  being 
condructed  to  reef  without  darting  tack  or  fheet. 

Many  (hips  have  been  lofl  by  not  having  time,  or  drift,  to 
haul  their  courfes  up,  to  reef  them  on  the  yard,  by  which 
they  rifk  their  fplitting  ;  a  circumdance  which  alone  mud  con¬ 
vince  the  feamen  of  the  utility  of  having  fails  that  can  be 
reefed  without  taking  their  ededtoff  the  fliip. 

Many  dangers  may  be  avoided,  by  carrying  fail  with  fafety 
to  the  mads  and  yards.  A  fliip  can  carry  top  gallant  fails 
that  reef  at  the  foot,  with  fafety,  when  other  fli i p s  mud  furl 
theirs ;  an  evident  advantage  in  many  dtualions. 

The  top  fails  of  drips,  with  one  or  two  reefs  at  the  foot,  can  Advantages  of 
be  reefed  in  a  minute  by  one  feaman  at  each  lower  yard  arm,  reefed  a^the^ 
while  they  remain  fet  with  the  top  gallant  fails  over  them,  by  foot  inftead  of 
only  fettling  the  hallyards;  by  which  a  diip  in  fqually 
w'eather,  on  many  occafions,  would  have  a  great  advantage, 
particularly  in  chace,  &c.  or  when  caught  by  a  bidden  fliift 
of  wind  on  a  lee  ihore,  or  obliged  to  haul  luddenly  to  the 
wind  from  failing  large. 

The  facility  with  which  fails  that  reef  at  the  foot,  can  at  all 
limes  be  managed,  would  enable  blips  to  make  quicker  voy¬ 
ages,  and  prevent  them  often,  when  weakly  manned,  from 
detaining  beets;  by  the  difficulty  and  danger  of  carrying 
fail,  being  entirely  removed,  mud  enable  merchant  ftiips  to 
be  navigated  with  fewer  hands,  which  would  be  a  condder- 
able  faving  of  expence,  and  a  great  advantage  in  time  of  war 
in  particular,  when  men  are  fo  fcarce. 

If  (he  fails  were  made  with  horizontal  cloths  and  Teams,  The  Teams  ought 
the  fails  would  band  better,  particularly  in  a  gale  of  wind  ;  t0  horizontal, 
as  the  dronged  direction  of  the  clolhs  and  Teams  would  be 

Pppofed  to  the  greateft  force  of  the  wind,  which  a&s  horizon¬ 
tally  ; 
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tally  ;  aiul  fhould  the  fail  fplit  in  that  direction,  it  would  Hill 
remain  full,  and  be  Iefs  liable  to  blow’ away  altogether,  which 
is  generally  the  cafe  when  a  fail  fplits  in  a  vertical  direction. 
Storm  flay  fails  fet  purpofely  with  the  cloths  horizontal,  have 
proved  this  beyond  a  doubt. 

Many  feamen  are  loll  every  winter,  by  falling  overboard 
from  the  yards  while  reefing  the  fails,  as  it  is  more  dangerous 
and  requires  longer  time  to  perform  in  a  gale  of  wind,  than 
lurling  the  fails,  which  is  not  fo  often  necellary  as  reefing. 
Other  advan-  Ships  may  fomelimes  avoid  a  lee  fhore,  by  carrying  a  timely 
from  ira-  prelsoi  fail,  and  when  in  that  perilous  fituation,  in  a  gale  ot 
friu/XcT*  Ul  wind,  the  fafety  of  the  fliip  may  folely  depend  on  the  fails 
being  kept  fet;  though  it  may  be  necelfary  to  reduce  them, 
either  to  fave  them,  or  eafe  the  flip.  The  common  fails 
require  to  be  hauled  up,  to  be  reefed,  at  the  rilk  of  Iplitting 
them,  at  a  time  perhaps,  when  the  thip  is  in  imminent  danger, 
from  the  want  of  fea  room  ;  and  the  bed  feamen  of  the  crew 
inud  be  fent  on  the  yards  when  they  poflibly  may  be  much 
wanted  on  deck. 

Whole  fleets  arc  often  caught  by  a  fudden  fhift  of  wind,  of 
a  lee  fhore,  thrown  into  confuflon,  and  obliged  immediately 
to  reef  their  fails,  at  the  fame  time  the  (hips  may  require  the 
whole  of  their  crew's  on  deck,  to  attend  the  w’orking  of  the 
fhip,  to  keep  clear  of  each  other;  particularly  when  it 
happens  in  the  night  time,  with  the  wind  fqually  and  vari¬ 
able. 


When  fliips  from  foreign  voyages,  enter  the  Englifli  or 
Irifli  channels,  in  the  winter  time,  when  the  days  are  fliort, 
and  the  nights  long,  with  weak  or  difabled  crews,  or  men 
not  accuflomed  to  cold  or  frofl,  lueh  as  Lafcars,  Negroes,  &c. 
it  is  with  the  greated  difficulty  they  can  be  prevailed  on  to 
go  aloft;  but  fhould  they  get  on  a  lee  fhore,  which  all  fliips 
are  liable  to,  and  with  a  helplefs  crew,  nothing  can  exceed 
the  horror  of  their  flfuation,  fhould  they  not  be  able  to  pro¬ 
portion  their  fail  to  the  wind  in  time  to  fave  the  fliip. 

To  facilitate  the  working  of  fliips,  by  the  mod  approved 

means,  is  an  objedt  of  greater  confequence  to  a  maritime 
great  import-  *  r  ?  .  .  . 

a.)ce  to  the  tlate.  nation  than  many  are  aware  or,  even  in  a  commercial  point 
of  view.  The  little  alteration  that  has  been  made  in  (hipping 
for  many  years  pad,  (hews  with  what  indifference  attempts 
3t  improvements  have  been  regarded,  many  of  which  have 

been 


Naval  improve¬ 
ments  are  of* 
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been  tried,,  proved,  and  negleCled,  while  others  have  failed 
trom  the  unavoidable  expence,  necefiarily  attending  all  ex¬ 
periments  on  a  large  fcale,  which  require  repetitions  to  bring 
to  perfection ;  or  from  partial  intereds  or  prejudices,  being 
oppofed  with  fuccefs  (which  not  unfrequently  happens)  to 
improvements  of  general  advantage.  And  many  are  apt  to 
fuppofe  that  particular  arts  and  fciences  are  brought  to  the 
highed  degree  of  perfection  they  are  capable  of,  though  ex¬ 
perience  every  day  convinces  us  to  the  contrary. 

I  he  largeft  (hips  might  be  much  more  eafily  navigated,  if 
the  improvements  on  capfterns,  windlafies,  blocks,  hawfe- 
holes,  &zc.  were  univerfally  adopted  from  the  great  reduction 
of  the  friction. 

The  following  explanation  will  be  eafily  underftood  by 
thofe  who  are  acquainted  with  the  conftruCtion  of  a  fhip.  See 
Plate  VI. 

The  courfes  and  top  gallant  fails  are  to  be  reefed  from  the 
deck,  and  the  top  fails  by  one  man  at  each  lower  yard  arm. 

A.  The  after-part  of  the  fails.  Defcrlption  of 

B.  A  Prong  band  on  the  after-part  of  the  fails,  fevved  on  at  jhe 'mproved 
the  upper  part  only,  and  roped  at  the  Lower  part. 

C.  The  long  clews  of  the  courfe,  formed  by  the  bight  of 
the  leech  rope  and  rope  of  the  reef  band  with  thimbles,  feized 
in  above  the  tack  blocks,  for  ladling  the  lower  clews  to. 

D.  The  tacks  and  tlieets  fitted  to  the  upper  clews  of  the 
courfes  with  thimbles  above  the  tack  blocks. 

E.  The  buntlines,  brought  up  through  the  thimbles  H,  on 
the  foot  ropes  of  the  fails,  and  bent  to  the  cringle*  I,  on  the 
;opes  of  the  reef  bands. 

F.  A  fmall  rope  or  galket,  rove,  occafionally  as  a  reef  line, 
through  eyelet  holes,  under  the  reef  bands,  and  made  lad  to 
the  middle  fail,  for  confining  the  fail  when  reefed,  in  the 
wake  of  the  reef  bands. 

G.  Thimbles  in  the  clews  and  earings. 

K.  Thimbles  on  the  foot  rope  with  the  earings  rove  through 
them. 

L.  The  reef  tackle  pendants,  pading  through  thimbles  in 
the  clews  and  leech  of  the  top-lail,  and  brought  up  and  bent 
to  the  cringles  above  the  upper  reef  band. 

M.  A  boom  tackle  or  burton  hooked  to  the  reef  pendants. 

N.  The  crow-foot  legs  to  the  top  gallant  buntline. 
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Jnftru&ions  for 
leehng  and 
letting  the 
fails. 


B.  The  reef  bands  are  fewed  by  the  upper  part,  to  the 
after  part  of  the  fails,  to  prevent  the  rope  from  girting  the 
fails,  when  the  whole  fail  is  fet. 

The  rope  of  the  reef  band  of  the  courfe,  is  the  fame  fize 
as  the  common  foot  rope,  and  the  foot  rope  mufr  be  in  pro¬ 
portion  to  the  rate  of  the  thip  :  for  the  fir  ft  rates,  3|,  or 
4  inch;  fecond  rates  3|;  third  rates,  3  inch  rope:  as  the 
quantity  of  fail  below  the  reef  band  does  not  require  fo  ftrong 
a  foot  rope,  as  when  the  whole  fail  depended  on  it. 

The  rope  of  the  reef  bands  of  the  top  tails,  fhould  be 
fmaller  than  the  leech  ropes,  as  the  foot  of  the  fail  will  be 
confiderably  ft rengthened,  when  reefed. 

Thefe  fails  are  not  fo  heavy  as  the  common  ones;  a  74* 
gun  (hip’s  courfe  is  reduced  in  weight  about  200lbs.  as  the 
points,  bands,  and  eyelet  holes  of  the  old  reefs  are  not  re¬ 
quired,  nor  any  additional  geer. 

Men  of  war  will  find  one  reef  at  the  foot  of  the  top  fails, 
very  ufeful  in  chace  in  fqually  weather,  or  when  obliged  to 
haul  fuddenly  on  a  wind,  &c. 

Merchant  (hips  will  only  require  two  reefs  in  the  top  fails, 
as  the  fquareft  part  of  the  fail  is  taken  off,  by  reefing  at  the 
foot  inftead  of  the  head,  but  more  reefs  may  be  added  il 
neceflary. 

When  the  courfes  are  to  be  reefed,  caft  off' the  lowrer  clews, 
from  the  thimbles  in  the  upper  clews,  haul  up  the  flack  (ail 
by  the  buntlines,  and  haul  tort  the  reef  line,  one  part  at  a 
time,  from  the  middle  of  the  fail,  towards  the  clews,  and 
make  it  faft  round  the  upper  clews,  fo  as  to  confine  the  lower 
clews. 

To  fet  the  fail,  reeve  a  few  turns  of  the  lafhing  for  the 
clews,  and  haul  them  down,  overhauling  the  reef  line,  and 
buntlines.  v 

To  reef  the  top  fails,  fend  a  man  up  (o  each  lower  yard 
arm,  fettle  the  hallyards,  and  haul  the  fail  down  by  the  reef 
tackles,  and  pafs  the  turns  of  the  earings,  through  the 
thimbles  in  the  earing  cringles,  and  on  the  foot  of  the  rope, 
and  make  them  faft.  Hoift  the  fail  tort  up,  haul  through  the 
flack  of  the  buntlines,  and  haul  tort  the  reef  lines  on  each 
fide  towards  the  clews,  and  make  faft, 

The  top  gallant  fails  are  reefed  from  the  deck,  by  the  clew 
lines,  and  a  Angle  buntline  with  a  crow-foot. 
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The  buntlines  and  reef  line  will  confine  the  flack  fall, 
when  reefed,  clofe  up  the  wake  of  the  reef  bands;  and  the 
buollines  will  only  require  to  be  kept  hand  tort,  as  is  ufuaT, 
to  prevent  them  from  chafing  the  fail. 

The  Hack  fail  of  the  roof  of  the  top  fail,  will  be  kept 
extended  tort  acrofs  the  foot,  by  the  reef  pendants  palling 
through  cringles  in  the  leech. 

The  ends  of  the  clewlines  may  likewife  pafs  through  cringles, 
in  the  leech  of  the  top  gallant  fails  if  neceflary. 

The  reef  lines,  if  neceflary,  may  be  in  feparate  pieces, 
made  fafi  in  the  middle  and  quarters  of  the  fail. 


XI. 

Experiments  on  condenfed  Gafes.  By  T.  Noiithmore. 

To  Mr.  NICHOLSON, 

SIR, 

J[  NOW  take  the  liberty  of  prefenting  you  with  a  con- Experiments  on 
tinuation  of  my  experiments  upon  the  condenfation  of  the  en  e< 
gales,  but  firft  beg  leave  to  make  one  obfervation,  viz.  that 
the  quantity  of  gas  faid  to  be  inje&ed  in  each  experiment, 
cannot  (particularly  in  the  preceding  article)  always  be 
depended  upon  ;  for  its  tendency  to  efcape  is  fo  conflant  and 
powerful,  as  frequently  to  elude  every  effort  of  mine  to 
prevent  it,  and  if  it  can  find  no  other  exit,  it  will  fometimes 
efcape  by  the  fide  of  the  piflon  of  the  forcing  pump.  In  the 
preceding  experiments  I  have  endeavoured  as  much  as  poflible 
to  obviate  this  evil,  but  net  always  with  the  fuccefs  that  I 
could  wifli. 

Repeating  the  eighth  experiment  mentioned  in  my  former  Nitrogen  can- 

letter,  (fee  Vol.  XII.  p.  372-3  )  viz.  the  condenfation  of  Hmej^proTuced 
nitrogen  upon  lime*,  in  order  to  difeover  the  caufe  of  the  nitrate, 
lofs  of  colour  in  the  nitrogen,  I  perceived  that  this  arofe  from 
its  fixation,  and  a  nitrate  of  lime  was  the  refult.  This  ex¬ 
periment,  on  account  of  the  elaflicity  of  nitrogen  previous 
to  its  change  of  habitude,  requires  fome  caution  ;  for  one 
of  my  belt  receivers,  three-eighths  of  an  inch  thick,  was 

*  Your  marginal  note  fays  erronoeufiy  lime-zvater. 
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Oxlgenated 
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fiiivered  in  pieces  with  a  violent  explofion,  after  I  had  fet  it 
afuie  to  fee  the  effect  of  time  upon  the  compreffed  gas. 

Experimcnl  9.  Upwards  of  a  pint  of  nitrogen  was  con- 
denfed,  and  upon  this  I  pumped  one  pint  of  gafeous  oxide 
of  carbon.  The  colour  of  the  nitrogen  was  defiroyed ; 
nitrous  acid  was  formed ;  and  upon  collecting  the  liberated 
gafeous  oxide,  it  burnt  not  unlike  alcohol.  The  two  gafes 
together  were  at  firft  highly  elafiic. 

From  tiie  facility  with  which  nitrogen  becomes  united 
and  fixed  in  various  bodies,  abd  from  its  expanfive  force 
when  liberated  from  that  ftate,  I  know  not  whether  I  am 
fufficiently  warranted  in  fuggefting  an  opinion,  that  the 
explofive  force  of  various  compounds  may  in  a  great  meafure 
be  attributed  to  the  fudden  liberation  of  this  fixed  gas.  To 
this  caufe  I  partly  attribute  the  fulminating  filver  of  Berthollet; 
the  fulminating  gold,  and  various  nitrates;  and  the  deto¬ 
nation  which  accompanies  the  decompofition  'of  ammoniac 
by  oxigenated  muriatic  acid  gas_ 

Exp.  10.  Having  been  unfticeefsful  in  my  endeavours  to 
inflame  phofphorus  by  the  compreffion  of  atmofpheric  air, 
(fee  Exp.  4.)  I  now  tried  oxigen,  but  with  little  better  effect. 
The  phofphorus  appeared  to  be  fomewhat  difcoloured,  and 
I  thought  had  a  tendency  to  liquify,  as  it  does  when  put 
upon  a  heated  plate  of  iron.  Indeed  I  have  no  doubt  that 
fome  heat  is  generated  by  the  condenfation  of  air,  fince  the 
thermometer  rifes  upon  external  application  to  the  receiver. 

Exp.  11.  Upon  the  compreffion  of  nearly  two  pints  of 
oxigenated  muriatic  acid  gas  in  a  receiver  two  and  a  quarter 
cubic  inches  capacity,  it  ipeedily  became  converted  into  a 
vellow  fluid,  of  fuch  extreme  volatility  under  the  commoh 
preffiire  of  the  atmofphere,  that  it  infiantly  evaporates  upon 
opening  the  fcrevv  of  the  receiver.  1  need  not  add,’  that  this 
fluid,  fo  highly  concentrated,  is  of  a  mofi  infupportabie 
pungency.  When  atmofpheric  air  was  pumped  into  the 
empty  receiver,  it  was  fpeedily  filled  with  denfe  white  fumes. 
There  was  a  trifling  refulue  of  a  yellowifh  fub fiance  left  after 
the  evaporation,  which  probably  arofc  from  a  fmall  portion  of 
the  oil  and  greafe  ufed  in  the  rtiacliine,  mixed  with  fome 
of  the  concentrated  gas ;  it  yielded  to  fulphufic  ether,  and 
destroyed  vegetable  colours. 

This 
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This  gas  is  very  injurious  to  the  machine,  and  on  that  ac¬ 
count  difficult  to  work. 

Exp .  12.  Upon  half  a  pint  of  oxigen  was  injefted  one  Oxigenated  mu- 
pint  of  oxigenated  muriatic  acid  gas.  The  refult  was  a riat'IC  acil'1”d 

*  h  °  oxigen  afforded 

thicker  fubdance  which  did  not  fo  foon  evaporate,  and  a  a  thicker  fluid. 

yellowiffi  mafs  was  left  behind. 

Exp.  13.  Upon  half  a  pint  of  nitrogen  was  injefted  one  Oxigenated  mu- 
pint  of  oxy-muriatic  gas.  The  refult  was  a  dill  thicker  fub-  n.atIC  gas  dIid 
fiance,  and  the  yellow  colour  deeper,  nor  did  it  appear  to 
aft  fo  powerfully  upon  vegetable  colours.  Much  of  the 
greafe  of  the  machine  was  carried  down  in  both  thefe  lad: 
experiments,  which  formed  part  of  the  yellow  refldue,  and 
yielded  only  to  ether. 

Exp.  14.  Having  condenfed  about  a  pint  of  carbonic  acid.  Receiver  burft, 
the  receiver  very  unexpectedly  burd  with  violence.  ThiscauUon* 
circunidance  I  attribute  to  the  vicinity  of  the  furnace,  and 
I  mention  it  to  guard  others  againft  handing  too  near  a  fire  in 
thefe  experiments;  nor  perhaps  mav  it  be  ufelefs  to  add 
another  precaution,  that  of  ufing  goggles,  or  at  lead  a  thick 
plate  of  glafs  wdien  examining  the  refulls. 

I  now  took  a  new  receiver  of  three  cubic  inches  of  capa-  Carbonic  acid, 
city,  and  pumped  in  one  pint  of  carbonic  acid,  and  upon  and  .0X.Igena!<rii 
th is  rather  more  than  a  pint  of  oxigenated  muriatic  acid  gas. 

The  union  produced  a  light  fap-green  colour,  but  no  fluid, 
though  as  ufual  the  oil  of  the  machine  had  retained  enough 
efficacy  to  deftroy  vegetable  colours. 

Exp.  1.5.  Upon  rather  more  than  a  pint  of  hidrogen,  which  Oxigenated  mc- 
was  highly  eladic,  were  compreffed  two  pints  of  the  oxige-  ^iThi  dragon.*" 
nated  muriatic  gas.  The  refult  was  a  light  yellow-green 
colour,  and  no  fluid.  Some  fmoke  or  vapour  feemed  to  iflfue 
out  of  the  receiver  upon  turning  the  ferew,  and  the  gas  w'as 
highly  dedructive  of  colouring  matter. 

Exp.  16.  I  now  proceeded  to  the  muriatic  acid  gas,  and  Muriatic  acid 
upon  the  condenfation  of  a  fmall  quantity  of  it,  a  beautiful  gaseaftly  mack: 
green  coloured  fubdance  adhered  to  the  fide  of  the  receiver,  dentation, 
which  had  all  the  qualities  of  muriatic  acid  ;  but  upon  a  large 
quantity,  four  pints,  being  condenfed,  the  refult  was  a 
yellowifh-green  glutinous  fubdance,  which  does  not  evapo¬ 
rate,  but  is  indantly  abforbed  by  a  few  drops  of  water  ;  it  is 
of  a  highly  pungent  quality,  being  the  eflence  of  muriatic 
acid.  As  this  gas  eaflly  becomes  fluid,  there  is  little  or  no 
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Sulphureous 
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dented  by  pref- 
fure. 


clafficity,  fo  that  any  quantity  may  be  condenfed  without 
danger.  My  method  of  colled ing  this,  and  other  gafes 
which  are  abforbable  by  water,  is  by  means  of  an  exhaufted 
florence  flafk  (and  in  fome  cafes  an  empty  bladder)  conneded 
by  a  flop-cock  with  the  extremity  of  the  retort. 

An  idea  here  occurs  to  me,  that  the  facility  of  fixation 
which  is  the  property  of  the  comprefied  muriatic,  oxy-muriatic, 
and  fome  other  gafes,  may  be  made  of  fome  utility  to  the 
arts,  fince  bv  previoufly  pouring  in  a  little  water,  or  other 
fluid  into  the  receiver,  an  acid  may  be  obtained  of  almofl  any 
degree  of  concentration. 

Exp.  17.  Having  colle&ed  about  a  pint  and  a  half  of 
fulphureous  acid  gas,  I  proceeded  to  condenfe  it  in  the  three 
cubic  inch  receiver,  but  after  a  very  few  pumps  the  forcing 
piflon  became  immoveable,  being  completely  choked  by  the 
operation  of  the  gas.  A  fufficient  quantity  however  had 
been  com  prefled  to  form  vapour,  and  a  thick  (limy  fluid  of  a 
dark  yellow  colour  began  to  trickle  down  the  fides  of  the 
receiver,  which  immediately  evaporated  w'ith  the  mod  fuf- 
focating  odour  upon  the  removal  of  the  preflure.  This  ex¬ 
periment  corroborates  the  affirmation  of  Monge  and  Clouet, 
mentioned  in  Accum’s  chemiftry,  vol.  I.  p.  319.  viz,  that 
“  by  extreme  artificial  cold,  and  a  ffrong  preflure  exerted  at 
the  fame  time,  they  rendered  fulphureous  acid  gas  fluid. 
From  the  injury  which  this  gas  does  to  the  machine,  it  will 
be  very  difficult  to  perform  any  experiments  upon  its  elective 
attractions  with  the  other  gafes. 

I  remain.  Sir, 

Your  obedient  humble  Servant, 

T.  NORTHMORE. 

Dcvonjkirc  Street ,  Portland  Place , 

Feb.  15,  1806. 
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O.n  the  Probability  that  Muriatic  Acid  is  compofcd  of  Oxigcn  and 


Ilidro^cn. 

O 


hi  a  Letter  from  M r.  } .  Martin, 
To  Mr.  NICHOLSOX, 


SIR, 


jL,ATE  experiments  in  galvanifm  have  furniflied  fufficient  Fa&s  induced  ia 
grounds  to  lufpc<5l,  that  the  muriatic  acid  is  an  oxide  0 f pofition^ 
hidrogen,  and  I  have  been  fomewhat  ftrengthened  in  this  muriatic  acid 
fuppotition  by  the  well  known  fa<5l,  that  hidrogen  gas  is  may  ar^  oxide 
always  liberated  upon  effedting  a  folution  of  tin  in  muriatic  ^ildi0?en" 
acid  :  this  phenomenon  has  been  accounted  for,  by  fuppofing 
the  water  which  held  the  muriatic  acid  in  folution  to  be 
decompofed;  its  oxigen  feizing  the  metal  which  thereby 
became  difpofed  to  be  taken  up  by  the  acid  and  the  hidro¬ 
gen,  the  other  conftituent  part  of  the  water  being  liberated 
under  the  form  of  gas :  however  plaufible  this  hypothetic 
might  feem,  I  did  not  think  it  perfe&ly  fatisfa&ory,  for  if 
the  acid  confined  of  oxigen  and  hidrogen,  part  of  the  oxigen 
might  unite  to  the  metal  to  render  it  fit  to  be  difiolved  by  the 
remaining  acid,  and  its  hidrogen  of  courfe  given  out  under 
the  gafeoas  form,  in  this  cafe  no  decompofition  of  the  water 
would  take  place,  or  at  lead  thefe  phenomena  might  happen 
without  that  decompofition.  To  clear  up  thefe  doubts  I  Experiment. 

procured  an  earthern  tube  into  which  was  introduced  fome  Muria5ic  acld 
,  ,  .  r  -  .  ,  gas  dnengaged 

iron  wire;  the  tube  was  made  to  traverle  a  furnace;  to  the  fr0m  decripeta- 

one  end  was  luted  a  bent  tube,  brought  under  the  fiielf  of  a  tea  fait  by- 

pneumatic  trough,  and  to  the  other  was  adapted  a  tubulated  was  paffed^over 

retort,  containing  fome  muriate  of  foda  carefully  freed  from  ignited  iron. 

ils  water  of  cryftallization  When  I  fuppofed  the  iron  vv,re^^^nwaS 

was  fufficiently  ignited,  I  affufed  fome  denfe  fu'phuric  acid 

over  the  muriate  of  foda;  as  foon  as  the  atmofpheric  air 

which  the  vefiel  contained  was  nearly  expelled,  hidrogen  gas 

was  liberated  from  the  other  extremity  of  the  tube  in  con- 

fiderable  quantities,  mixed  however  with  a  fmaU  portion  of 

muriatic  acid  gas;  after  ^he  operation  bad  been  fufiered  to  go 

on  fome  time,  the  apparatus  was  taken  to  pieces,  and 

qryftafs  of  muriate  of  iron  were  found  in  the  tube.  May 

Vol.  XIII. — March,  1806.  b  we 
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It  is  inferred  we  not  from  this  experiment  be  jfufficiently  authorized  to 
ftomthe^cid!  conclude,  that  muriatic  acid  is  compofed  ot  oxigen  and 
hidrogen,  and^  that  hidrogen  gas  is  liberated  in  confequence 
ot  part  of  the  oxigen  of  the  acid  uniting  to  the  metal  to 
predifpofe  it  to  unite  to  the  remaining  acid  ? 

It  is  to  be  remarked,  that  the  hidrogen  gas  was  liberated 
in  fuch  abundance  as  to  do  away  every  idea,  that  it  might 
proceed  from  any  water  which  the  gas  accidently  held  in 
folutian. 

Should  you  deem  thefe  observations  of  fufficient  value, 
an  infertion  of  them  in  your  valuable  journal  will  greatly 
oblige. 

Sir, 

Your  moil  obedient, 

and  moft  humble  Servant, 

J.  MARTIN. 

Crown-Court,  Old  Bn  ad  Street , 

February  20,  1806. 
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Subfiance  of  a  Memoir  read  before  the  Society  of  Emulation , 
at  J miens,  by  Mcffrs.  Reynard  and  Facqulr,  on  the 
foul  Air  of  Oil  Ctfierm 


Fa*-a1  efle&s  of 
the  foul  air  of 
an  oil  eiftern. 


Di mentions  of 
the  eiftern. 


Appearance  of 
the  oil. 


M.  ACHILLE  POULAIN,  foap-maker  at  Amiens, 
and  one  of  his  workmen  having  been  killed  by  the  foul  air 
of  an  oil  eiftern,  into  which  the  latter  had  fallen  in  an  attempt 
to  cleanfe  it,  and  the  former  in  endeavouring  to  fave  the 
man’s  life,  Mefflrs.  Reynard  and  Facquer  were  induced  to 
make  an  analytes  of  the  deleterious  vapour  which  had  cauled 
this  melancholy  accident. 

The  eiftern  meafured  about  twelve  feet  in  every  dire&ion. 
Its  mouth  is  fecured  with  a  fmall  cover  which  completely 
excludes  the  external  air. 

The  vegetable  oil,  of  which  only  a  fmall  quantity  at  a  time 
had  been  depofited  in  this  eiftern,  was  thick,  vifeid,  and  even 
in  fome  places  gelatinous,  yielding  a  ftrong  rancid  effluvium. 


*  Annales  da  Chimic,  Vol,  LVI. 
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A  lighted  candle  on  being  let  down  into  the  cittern,  was 
infKnlly  extinguiftied. 

The  (urface  of  1  ime-water,  when  included  for  a  few 
minutes  in  a  broad  velTel,  wras  {lightly  tinged  with  prifraatic 
colours. 

To  obtain  the  gas  fox  experiments,  bottles  filled  with  water 
were  lowered  into  the  citterns,  and  emptied  at  various 
depths. 

On  the  gas  obtained  from  about  two  feet  below  the  mouth  Obfervations  on 
of  the  cittern,  the  following  experiments  were  tried  :  tiie  gas* 

1.  A  cylindrical  vefiel  being  filled  with  the  gas,  kept  in 
contact  with  litne-w’ater,  during  fifteen  days,  with  frequent 
fhaking,  caufed  a  fmall  diminution  in  the  bulk  of  the  gas. 

2.  The  fame  experiment  repeated  with  ammoniac  offered 
a  fimilar  refult. 

Thefe  two  experiments  denote  the  prefence  of  carbonic 
acid  gas. 

3.  The  gas  remaining  from  the  two  former  experiments, 
when  put  in  contact  with  liquid  hydrogenated  fulphuret  of 
potarti,  underwent  an  abforption  of  eight  centimes  j  which 
mutt  have  been  oxigen. 

The  gas  taken  within  a  foot  of  the  bottom  of  the  cittern  It  contained  ’ 
afforded  fimilar  refults,  only  the  proportion  of  carbonic  acid  cariwnic 
gas  was  greater.  That  which  remained  after  the  effedt  of 
reagents  was  azote,  as  the  following  phenomena  prove. 

1.  A  lighted  candle  was  extinguiftied  by  immerfion  in  the 
gas  at  the  upper  part  of  the  cylindric  veflel ;  but  it  remain¬ 
ed  burning  if  the  velfel  was  previoufly  opened  for  a  few 
feconds. 

2.  The  veftel  when  reverfed  loft  none  of  the  gas  contained 
in  it;  and  the  light  was  extinguiftied  when  introduced. 

3.  The  luminous  combuftion  of  phofphorus  in  oxigen  gas 

(the  formation  of  nitric  acid  with  this  gas  and  oxigen  gas  not 
having  been  tried)  was  confidered  a  pofuive  proof  of  its 
nature.  , 

This  noxious  gas  was  found  to  contain. 

Upper  Part,  Lower  Part,  Anilyfu, 


Azotic  gas 

86 

Azotic  gas  -  - 

80 

Oxigenated  gas  - 

-  8 

Oxigenated  gas  - 

-  6 

Carbonic  acid  gas  - 

6 

Carbonic  acid  gas  * 

14 

100 

•  t 

100 

*  • 
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Chemical  The  nature  of  this  gas  does  not  admit  of  purification  by 

agency  infuffi-  i;me  or  ammonia.  Thefe  indeed  deftroy  the  carbonic  acid, 
cient  to  deftroy 

the  foul  a;r.  but  have  no  influence  on  the  azole. 


Mechanical 
means  more  ef¬ 
fectual. 

DeftruCtive  ef¬ 
fects  of  confined 
air  caufed  by 
the  prefence  of 
azotic  gas. 

Theory. 


Mechanical  means  are  the  only  methods  by  which  any  con  - 
fiderable  quantity  of  this  air  can  be  fpeedily  removed ;  fuch 
as  the  firing  of  gun-powder,  the  ufe  of  ventilators,  See. 

The  refult  of  this  analyfis  is  rather  furprifing,  as,  intlead  of 
a  (uperabundance  of  carbonic  acid  gas,  which  was  fuppofed 
to  be  the  caufe  of  the  definitive  effe&s  of  this  confined  air, 
azotic  gas  has  been  found — a  gas  lighter  than  atmofpberic  air. 

The  theory  of  this  refult  feems  to  be,  that  the  oil  having 
deprived  the  enclofed  air  of  its  oxigen,  leaves  only  the  azotic 
gas  at  liberty. 


XIV. 


Extra  ft.  from  a  Memoir ,  by  Mejfrs.  Fourcroy  and  Vauque- 
lin,  on  the  Phenomena  obferved  in,  and  the  Uefults  obtained 
from  Animal  Matter,  ivhenafted  upon  by  Nitric  Acid.  Head 
at  the  National  InjUiute ,  by  A.  Laugjer.* 

HP 

Berthollet’s.  A  HE  exiftence  of  azote  in  animal  fubfiances  has  been  de- 
azotc*memS  °n  *enn'nec^  by  the  experiments  of  M.  Berlhollet,  and  thedifen- 
gageinent  of  this  principle,  when  treated  with  nitric  acid,  is 
among  the  most  ufeful  of  modern  difeoveries  in  chemifiry. 
—repeated.  MelFrs.  Fourcroy  and  Vauquelin,  on  repeating  thefe  expe¬ 

riments  on  mufcular  fibre,  have  added  fome  interefiing  refulls 
to  this  valuable  fa<5F. 

The  following  is  a  ftimmary  of  their  experiments,  and  of 
the  refults  which  they  obtained. 

Nitrous  acid  with  Sect.  i.  A  mixture  of  150  grammes  of  mufcular  flelli, 
with  an  equal  quantity  of  nitric  acid,  at  32  degrees,  and  water, 
put  into  a  matlrafs,  and  heated  till  it  boiled  gently,  gave  96 
cubic  inches  of  gas,  containing  nine-tenths  ol  azote,  and  one- 
tenth  of  carbonic  acid. 

The  refiduum  The  refiduum  confided  of,  1,  Matter  which  had  not  loft  its 
matTcrie<yenowUS  or’S'na^  fibrous  formation  ;  2,  a  yellowifii  liquor;  3,  a  greafy 
liquor,  and  a  fubftance,  of  a  yellow  colour,  winch  floated  on  the  furface  of 
greafy  fubftance.  t^e  l~iqUor. 


mufcular  flefh 
gave  azote  and 
fome  carbonic 
acid* 


*  Ann  ales  de  Chimie ,  Vol.  LYI.  p.  37. 
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After  feparating  the  greafe,  and  fillring  the  liquor,  the  re- 
lidue  was  fubmitted  to  the  following  experiments. 

To  boiling  water  it  gave  a  yellow  colour,  and  the  property 
of  reddening  vegetable  blues :  After  wafhing  in  feveral  wa¬ 
ters,  it  continued  to  turn  the  colour,  thougli  it  ceafed  to  give 
acidity.  Wafhing  rendered  its  colour  deeper  than  at  firft; 
and  when  diffufed  in  a  little  water,  it  dill  reddened  paper  of 
turnfol. 

Its  folution  in  alcalis  was  of  a  deep  blood  colour.  It  was 
precipitated  by  acids  in  yellow  flakes. 

This  matter  reels  fat  and  pitchy;  has  a  rancid  fmell,  and  The  fibrous 
very  bitter  tafte.  matter  refembles 

The  full  on  and  fwelling  which  it  undergoes  when  placed  on 
hot  coals,  the  greafy  vapour,  and  fetid  colour,  produced  by 
this  operation;  the  fmall  quantity  of  coal  which  it  leaves, 
flievvs  its  refemblance  to  fat  fubflances,  notwithftanding  its 
acidity. 

Sect.  2.  On  a  clofer  inveftigation  of  the  yellow  matter, 
t!ie  following  chara<5teriflics  and  properties  were  obferved  : 

It  fo  faturated  alcalis  as  nearly  to  mafk  their  properties. —  Jtfaturates 
Its  combinations  with  potafh  and  ammonia  lathered  like  foap  alkalis, 
and  water,  and  are  not  decomposed  by  carbonic  acid,  but 
precipitated  the  folutions  of  mercury  and  lead  in  yellowifh 
white  flakes. 

t  »  -  ^ 


The  yellow  matter  decompofed  alcaline  carbonates,  in  the  D.ecompofes  car* 
cold,  with  WFervefcence,  and  likewife  the  acetate  of  potafh, i,onate* 
with  the  afliflance  of  water,  and  a  gentle  heat. 

The  authors  of  the  memoir  next  made  ufe  of  alcohol,  and  It  is  a  yellow 
found  that  the  yellow  matter  was  compofed  of  a  fmall  quzin- 
tity  of  fat,  which  was  taken  up  by  the  alcohol ;  and  of  an 
acid,  which,  on  account  of  its  colour,  they  denominated 
“  yellow  acid.”  This  acid,  when  deprived  of  its  fat,  which 
occafions  an  alteration  in  its  properties,  was  of  a  deeper  co¬ 
lour,  more  readily  reddened  the  paper  of  turnfol,  did  not 
melt  in  the  fame  manner  as  before,  nor  exhale  the  fame  rancid 
fmell,  but  fetid  and  ammoniacal  vapours. 

The  yellow  acid  is  diflolved  in  the  fat,  to  which  it  com-  The  yellow  II- 
municated  acidity  and  rancidnefs.  It  combined  with  ammo-  ^uo1r  1S.  “  an‘* 
nia,  and  deprived  it  of  its  fmell  ;  and  by  diftiilation  it  yielded  Ming  of  azote, 
all  the  products  of  animal  lubflances.  Its  conflituent  princi-  hydrogen,  car- 
pies,  therefore,  are  azote,  hydrogen,  carbon,  and  oxigen;  and  °n  ^  oxygea<' 
it  mud  be  placed  among  animal  acids. 


Sect,  3. 
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Experiments  on 
the  nitric  acid 
wherein  the 
mufculir  fleth 
had  been  de- 
compofed. 


Sect.  3.  The  combination  of  yellow  acid  and  fat,  on  being 
again  fubmitted  to  the  action  of  nitric  acid,  at  a  temperature 
of  about  .50  degrees,  underwent  no  remarkable  alteration. — 
Its  colour  changed  from  yellow  to  while  ;  its  fpecific  gravity 
was  diminiflied,  as  was  likewife  its  bulk  ;  but  without  any 
motion  or  effervefcence  in  the  acid.  Blue  colours  were 
deeply  reddened  by  it ;  it  diflblved,  as  before,  in  the  ley  of 
potato,  to  which  it  communicated  an  orange-red  colour,  and 
had  an  extremely  acrid  tafte.  The  aftion  of  nitric  acid  upon 
this  yellow  matter  feems  confined  to  giving  it  properties  which 
make  it  approximate  to  an  oily  ftate,  without  deftroying  its 
original  acid  character. 

Sect.  4.  It  was  of  importance  that  the  nitric  acid  with 

« . 

which  the  mufcular  flefli  had  been  decompofed,  fliould  be  ex¬ 
amined.  Its  yellow  colour  refembled  that  of  the  folution  of 
chromate  of  potafh.  When  faturated  with  carbonate  of  pot- 

afb,  the  liquor  at  firft  acquired  an  orange  colour,  afterwards 

- 

it  became  turbid,  and  depofited  a  fmall  quantity  of  orange- 
red  powder.  On  diftillation,  this  mixture  afforded  a  clear 
liquid,  void  of  colour,  of  a  rancid  fmell,  containing  a  little 
ammonia,  probably  formed  by  the  nitric  acid.  What  remained 
ip  the  retort,  was  of  a  blackifh  brown  colour,  but  it  was  not 

4u  0  » 

farther  examined. 

A  colourlefs  liquor,  having  the  fame  tafte  and  fmell,  was 
afterwards  obtained  by  difiillation  of  another  portion  of  the 
nitric  acid  ufed  in  the  decompofition  of  (he  mufcular  flefb. 
The  liquor  remaining  in  the  retort  became  yellow  by  concen¬ 
tration,  and  its  re-a£tion  upon  nitric  acid  was  quickly  per¬ 
ceived  in  a  copious  emiflion  of  red  vapours.  When  reduced 
to  40  grammes,  flattifh  cryfials  were  formed  in  a  thick  mother- 
water,  whofe  tenacity  was  limilar  to  that  of  the  folution  of 
gum. 

This  mother-water  poflefled  an  acid  bitter  tafte,  and  on 
the  addition  of  a  little  cauftic  potafh,  became  of  a  blood-red 
colour:  mixed  with  alcohol,  it  depofited  a  white  flaky  fedi- 
ment,  which  afterwards  formed  itfelf  into  fine  femi-tranfparent 
grains,  of  a  pleafant  acid  flavour. 

Five  decigrammes  of  this  fait,  on  being  calcined,  left  21 
centigrammes  of  yellow  i  to  very  light  refiduum,  which  effer- 
vefeed  and  were  diflblved  in  nitric  acid,  and  on  being  evapo¬ 
rated  produced  cryftals  of  fulphate  of  lime  and  nitrate  of 
potafh. 


This 
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This  faline  precipitate,  obtained  by  means  of  alcohol, 
was  afcertained  to  be  a  mixture  of  lulphate  ot  lime  and  acid¬ 
ulous  oxalate  of  potafh. 

The  mother-water,  after  precipitation  with  alcohol,  gave  a 
fecond  precipitate  with  lime-water,  confiding  of  oxalate  of 
lime.  After  this  double  operation  with  alcohol  and  lime- 
water,  the  mother-water,  on  being  gradually  evaporated,  be¬ 
came  converted  into  the  brown  vilcid  fyrup,  of  a  bitter  tafie, 
like  that  of  walnut  fhells.  This  being  mixed  with  a  good 
quantity  of  alcohol,  coagulated,  and  threw  down  a  plentiful 
precipitate  of  white  matter.  This  matter  was  very  pure  ma- 
latc  of  lime,  the  alcohol  having  retained  th.e  yellow  acrid  lub- 
ffance. 

The  learned  authors  of  the  memoir,  of  which  we  have  Conclulions, 
given  this  detailed  extrad,  conclude  from  the  fads  above 
fiated, 

1.  That  the  mufcles  contain  potafh,  lime,  and  fulphuric 
acid,  or  perhaps  fulphur  burned  by  nitric  acid. 

2.  That  a  portion  of  the  mufcular  fibre,  or  rather  the  cel¬ 
lular  membrane  with  which  it  is  enveloped,  was  converted  by 
the  action  of  the  nitricacid  into  oxalic  acid  and  malic  acid. 

The  alcohol  employed  in  the  feparation  of  the  malate  of 
lime,  held  in  folution,  1,  A  fmall  portion  of  nitrate  of  lime; 

2,  A  very  bitter  red-brown  matter,  pofleffing  the  flavour  of 

walnut  rhinds,  of  which  more  will  befaid  hereafter;  3.  A  fmall  f 

quantity  of  that  detonating  matter  already  found  in  indigo:  it 

was  in  this  cafe  obtained  by  concentrating  the  alcoholic  folu- 

tion,  and  feparating  it  by  the  addition  of  carbonate  of  potafh, 

in  the  form  of  granulated  cryftals,  very  inflammable,  and  very 

detonating. 

Sect.  5.  The  importance  of  the  refults  obtained  from  the  importance  of 
foregoing  analyfis  will  be  readily  underftood;  particularly  if  the  foregoing  j 
a  companion  be  made  of  the  knowledge  hitherto  poflefled,  ; 
with  the  exlenflve  notions  here  opened  to  the  view,  of  an 
objeft  fo  mtereffing  in  theconfequences  which  may  be  drawn 
from  it,  in  the  applications  which  may  be  made  to  the  animal 
economy,  and  which,  as  will  be  (hewn,  leaves  (carcely  any 
thing  more  to  be  defired. 

The  difengagement  of  azotic  gas,  the  formation  of  carbonic  Difcover’e* 
acid,  of  fat,  of  oxalic  acid,  and  of  a  bitter  fubfiancc,  confti-  acltietj to  what 
tine  the  whole  that  was  known  refpedting  the  treatment  of know°n TiTthit 

animal 
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animal  fubftances  by  nitric  acid^  to  this  is  now  added  the  dif- 
cOvery,  1,  Of  a  yellow  infipid  matter,  of  little  folubility, 
though  acid,  and  which  immediately  fucceeds  theflefhy  fibre; 
2,  Of  another  yellow  matter,  bitter,  more  foluble,  and  equally 
acid,  which  remains  difl'oived  in  the  nitric  liquor;  3,  Ot  an 
inflammable,  detonating  fubfiance,  which  is  alfo  retained  in 
folution;  and  laftly,  of  the  formation  of  malic  acid. 

It  appears,  and  is  the  opinion  of  Meflrs.  Fourcroy  and 
Vaucjuelin,  that  the  yellow  and  nearly  infoluble  matter  is  the 
firft  degree  of  change  produced  upon  the  mufcular  fibre;  it 
paflfes  quickly  to  the  fecond  degree  of  alteration  and  of  acidity, 
whofe  produ<5t  is  the  more  foluble  yellow  matter:  this,  by  a 
third  degree  of  alteration  is  fucceeded  by  the  inflammable  de¬ 
tonating  fubfiance,  being  the  third  and  lail  term  of  the  de- 
compofing  action  of  nitric  acid.  The  authors  of  this  memoir 
attribute  the  fucceflive  formation  of  thefe  three  compounds 
to  the  fubtraflion  of  part  of  the  azote,  and  of  a  more  confj- 
derable  portion  of  the  hydrogen  :  by  this  means  the  proportions 
of  their  elements  are  changed,  and  there  remains  an  excefs  of 
carbon  and  of  oxigen,  which  produces  the  Hate  of  fat  and 
acidity  already  noticed.  As  to  the  proportion  of  the  confti- 
tuent  principles  of  thefe  three  compounds,  it  is  a  problem 
of  too  remote  a  nature  for  its  folution  to  be  readily  dilcovered. 
Acidity  of  the  Meflrs.  F.  and  V.  examined  if  the  acidity  of  the  yellow 
yellow  fubftance  fubffances  might  in  any  meafure  arife  from  nitric  acid;  but, 

nitri^acid  ^  after  a  careful  invefligation,  they  were  fatisfied  that  it  was  in 
no  degree  pretent. 

Formation  of  The  formation  of  oxalic  and  malic  acids  belongs  to  the 
oxalic  and  malic  white  mucous  feales  of  the  cellular  membrane.  Comparative 
experiments  of  the  effects  of  nitric  acid  on  the  white  mem¬ 
branaceous  organs,  which  furnifhed  plenty  of  thefe  acids,  and 
very  little  of  the  fat  yellow  matter,  led  the  authors  to  this 
conclufion. 

SetT.  6.  A  few  infulated  facts,  which  hitherto  have 
fcarcely  appeared  to  be  fufceplrble  of  any  ufeful  application, 
feem  to  unite  with  thofe  prefenled  by  this  analyfis ;  and  the 
learned  chemifts,  to  whom  we  are  indebted  for  it,  have  not 
omitted  to  connect  them  with  the  other  fa6ts.  Such  are  thofe 

•  r 

which  are  obtained  by  examining  the  bilious  concretions  in 
Certain  animals;  thofe  in  the  gall-bladder  of  the  ox  and  ele¬ 
phant;  and  foe  analogy  which  appears  to  exift  between  bile, 

the 


acids. 


iair. 
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the  colour  of  the  fkin  in  perfons  affliCled  with  the  jaundice,  Analogy  of  the 
and  alfo  their  urine,  and  the  yellow  fubftance  treated  of  in  Jo  jaundice, 
this  memoir.  &c. 

New  experiments  made  with  a  view  to  confirm  thefe  fuf-  Bilious  concrc- 
picions  obtained  the  moft  happy  refults.  The  red  matter  of tl0Db* 
bilious  concretions,  when  feparated  from  the  bitter  green 
matter  with  which  it  is  combined,  difplayed  fimitar  properties 
with  the  firft  yellow  matter  obtained  from  mufcles  aCted  upon 
by  nitric  acid. 

From  the  urine  of  a  young  man  troubled  with  a  flight  jaun-  It  was  found  in 
dice,  they  obtained  a  red  fubftance,  whofe  identity  with  the 
matter  formed  by  mufcles  and  nitric  acid  was  remarkable.  To 
obtain  this,  they  evaporated  the  urine  to  the  confiftency  of 
honey,  and  treated  the  refiduum  with  alcohol :  this  contained, 
betides  much  of  uree,  fal-ammoniac,  and  acetate  of  foda, 
of  which  the  patient  made  ufe,  the  red  fubtlance  they  fought 
for. 

From  thefe  experiments,  made  with  (kill  and  ability,  may  Jaundice  occa- 
we  not  conclude  with  the  authors,  that  the  jaundice  is  occa-  pe°rabundanceU of 
tioned  by  a  fuperabundance  of  this  matter  introduced  to  the  the  yellow  acid ; 
cutaneous  abforbent  fyftem  ;  that  this  is  what  gives  a  yellow 
colour  to  bile  and  bilious  calculi,  which  difplay,  on  analvfis,  of  bile.  See, 
the  fame  properties;  and  that  the  yellow  acid  is  difperfed 
throughout  the  animal  economy,  either  by  the  oxigenation  of 
the  mufcular  fibre,  or  of  the  fanguineous  fibrine,  from  which 
it  is  formed  ? 

Neither  can  we  avoid  admitting  a  ftriking  analogy  between  Refemblance  o£ 
this  yellow  acid  matter,  and  the  acid  found  in  fat  after  long  the  yellow  acid, 
expofure  to  the  air,  or  that  has  contracted  a  yellow  hue  through  ^  maU 
difeafe,  and  fat  treated  with  nitric  acid  to  form  oxigenated 
pomatum. 

It  mult  be  confetfed  that  thefe  conjectures  afljjme  much  pro-  Other  fads, 
bability,  when  we  confider  that  the  acetate  of  foda,  alcaline 
carbonates,  and  yolks  of  eggs,  are  the  remedies  belt  adapted 
for  the  cure  of  the  jaundice,  and  form  alfo  the  belt  chemical 
folvents  of  the  yellow  acid,  or  of  the  acid  and  fat  matter, 
which  fo  evidently  charaCterife  the  jaundice. 

After  what  has  been  faid,  it  mud  no  longer  be  imagined  that  Chemical  re- 

the  hope  of  tracing:  the  caufe  of  morbific  affections,  is  altogether  fetches  not  to 
.  .  .  ,  lit  •  •  L  •/!  .  h  .  be  negledcd  by 

chimerical:  oor  that  diicoveries  in  chemiltry,  and  attentive  phyfitians. 

xefearches 
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researches  refpeding  animal  matter,  will  not  enlighten  the 
phyfician  on  the  nature  of  difeafes,  and  the  means  of  curing 
t  hem . 
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XV. 


llcmurki  relative  to  Dr.  Her  sen  el’s  Figure  of  Saturn. 

By  A n  Observer. 

|  ?  *  —  j  (j  , 

To  Mr.  NICHOLSON. 

*  SIR, 


Singular  circum¬ 
stance  that  Dr. 
Herfchel’s  figure 
of  Saturn  had 
not  been  before 
obferved. 


Former  obf.  of 
the  Dodtor  did 
not  thew  it. 


Q^.  whether 
there  was  no  de¬ 
ception  in  the 
tekfcopcs. 


On  reading  in  your  Journal,  Observations  on  the  lingular 
Figure  of  the  Planet  Saturn,  by  Dr.  Herfchel,  from  the  Phi- 
lotophical  Tranfadions ;  when  I  faw  the  engraving  of  the 
figure,  as  deferibed  by  the  Dodor,  refembling  a  parallelo¬ 
gram,  one  tide  whereof  is  the  equatorial  and  the  other  the 
polar  diameter,  with  the  four  corners  rounded  off,  fo  as  to 
leave  both  the  equatorial  and  polar  regions  Hatter  than  they 
would  be  in  a  regular  fpheroidical  figure  ;  I  was  furprifed  to 
find,  on  enquiry,  that  fo  remarkable  a  figure  had  not  been  no¬ 
ticed  before  by  other  aftronomers,  whole  telelcopes  were  fup- 
pofed  to  define  objects  very  corredly,  with  powers  contider- 
ably  exceeding  160  times,  by  which  power  the  Dodor  could 
difiinguilli  Saturn  from  the  fpheroidical  figure  of  Jupiter. 

In  the  year  1776,  the  Dodor  relates  he  perceived  the  body 
of  Saturn  was  not  exadly  round,  and  in  1781,  that  it  w-as  flat¬ 
tened  at  the  poles,  at  leaft  as  much  as  Jupiter.  In  17S9,  the 
Dodor  being  then  prepoflefled  with  its  being  fpheroidical,  be 
meafured  the  equatorial  and  polar  diameters,  and  fuppofed 
there  could  be  no  other  particularity  to  remark  in  the  figure  of 
the  planet. 

Ic  is  evident,  from  the  Dodor’s  former  obfervations  of  Sa¬ 
turn  and  Jupiter,  that  the  viflble  difference  in  their  figures 
was  not,  before  lad  year,  obferved  lo  difiindly,  owfing  to  the 
fuperior  excellence  of  his  10-feet  telefcope  of  two  feet  aper¬ 
ture,  but  that,  when  obferved,  he  afterwards  found  the  other 
telefcopes  gave  a  fimilar  difparity. 

As  the  figures  given  by  former  affronomers,  and  even  hy 
the  Dodor  himfeJf,  of  both  Jupiter  and  Saturn,  were  fpheroi- 
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dal,  it  may  he  reqnifite,  before  any  intricate  researches  are 
attempted  (as  mentioned  by  the  DoCtor  at  the  end  of  the 
communication),  to  be  well  allured  that  his  telefcopes  have 
defined  the  figures  of  the  planets  accurately,  which  at  prefent 
admits  of  a  doubt,  and  which  may  be  cleared  up  about  the 
time  ol  the  next  oppofition  of  the  Sun  and  Saturn,  in  April 
next. 

The  following  may  prove  the  necefiity  of  fuch  an  enquiry  : 

Place  a  circular  or  Spherical  figure  before  a  concave  mirror,  Experiment, 
which  mirror  muff  be  fo  inclined,  that  when  the  object  is  b^obliqae  re^ 
above  the  head  of  the  obferver,  it  may  be  feen,  by  reflection,  flexion  from  a 
in  the  center  of  the  mirror*:  If  feen  within  the  focus,  the fP^en^al ™irI°r* 
objeCt  will  be  reprefented  oval  in  a  vertical  direction,  and  long, 
when  beyond  the  focus,  in  a  horizontal;  which  figure  will  be 
more  and  more  oval  as  the  angle  is  enlarged. 

i  4 1  r  1$  ' .  • 

Your’s, 

An  OBSERVER. 


XVI. 

*  •  *  »  . 

Experiments  on  a  Mineral  Subjlcmce  formerly  fuppofed  to  be 
; Zeolite ;  with  fome  Remarks  on  two  Species  of  Ur  an- glimmer , 

By  the  Rev ,  William  Gregor. f 

T 

A  HIS  mineral  is  raifed  in  a  mine  called  Stenna  Gwyn,  in  Defcripfion  and 
the  parifh  of  St.  Stephen’s,  in  Branwell,  in  the  county  of  mineral  from 
Cornwall ;  the  principal  produftion  of  which  is  the  compound  Cornwall, 
fulphuret  of  tin,  copper,  and  iron. 

Defcription. 

Two  fpecies  of  this  mineral  are  found,  afluming  a  marked 
difference  in  external  character. 

The  firft  and  mofi  common  one  confifts  of  an  affemblage  of 
minute  cryftals,  which  are  attached  to  quartz  cryftals,  in  tufts, 
which  diverge  from  the  point  of  adherence,  as  from  a  centre. 

Thefe  tufts  vary,  as  to  the  number  of  cryftals,  of  which  they 

*  If  the  object  is  fmall,  it  may  be  enlarged  by  a  concave  eye- 

glafs.  >  * 

t  Phil.  Tranf.  1805. 
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are  COmpofed,  and  are  light  and  delicate  in  the  forms  which 
they  aflame,  or  they  are  grouped  together  according  to  a 
variety  of  degrees  of  proximity  and  compaflnefs.  Sometimes 
they  fill  the  whole  cavity  of  a  done,  with  little  or  no  interrup¬ 
tion  ;  in  other  fpecimens  they  are  feen  partially  fpreading  over 
the  tides  and' pointed  pyramids  of  quartz  crydals. 

In  fome  cafes  thefe  grouped  tufts  adhere  very  pertinaceoully 
to  the  ilone  whicli  bears  them;  in  others,  they  are  eafily  fc- 
parable,  in  comparatively  large  pieces,  from  the  quartz,  the 
impretled  form  of  which  the  pieces  thus  feparated  retain.  The 
furface  of  thefe,  which  was  in  immediate  contact  with  the 
quartz,  exhibits  the  leveral  minute  crytlals  of  which  the  mafs 
confids,  matted  together  in  various  directions. 

Thele  cryftalline  atTefnblages  are,  in  general,  white;  a 
nearer  infpedion  of  the  individual  cryflals  proves  that  they 
are  tranfparent.  Sometimes  they  are  dained  of  a  yellowilh 
hue  by  ochry  water. 

The  fize  of  thefe  cryflals  varies  confiderably  in  different 
fpecimens.  Sometimes  they  aflume  the  appearance  of  a  white 
powder  railed  up  in  (mall  heaps,  upon  the  furface  of  the  done, 
to  which  they  adhere.  In  other  fpecimens  they  refemble  a 
tender  down.  And  the  larger  fort  varies,  in  relative  dze,  in 
the  proportion,  perhaps,  in  which  a  human  hair,  horfe-hair, 
and  a  hog’s  bridle,  feverally  differ  from  each  other  in  magni¬ 
tude.  They  feldom  exceed  a  quarter  of  an  inch  in  length. 
The  figure  of  thele  cry  dais  is  not  eafiiy  afcertainable,  im  ac¬ 
count  of  their  minutenefs.  By  the  help  of  a  very  powerful 
microfcope,  they  appear  to  confift  of  four-fided  prifms  ;  where 
thefe  are  broken  off,  the  feclion  exhibits  a  rhomboidal,  ap¬ 
proaching  indeed  to  an  elliptical  figure,  from  the  circumdance 
of  the  angles  of  the  prilm  being  worn  away;  but  that  the 
prifm  itfelf  is  rhomboidal,  cannot  be  inferred  from  hence,  unlefs 
we  could  be  certified,  that  the  fetlion  were  at  right  angles 
with  the  axis  of  it. 

Imbedded  amongd  thefe  cryflals  two  fpecies  of  cryftalline 
laminae  are  frequently  difcoverable ;  the  one  confiding  of  pa- 
rallelopipedon  plates  with  truncated  angles,  applied  to  each 
other,  of  a  green  colour  of  various  tints,  from  the  emerald  to 
the  apple-green  ;  the  other  fpecies,  confiding  of  an  ademblage 
of  fquare  plates,  which  vary  in  thicknefs.  The  angles  of  the 
feveral  fquare  lamina?,  which  are  applied  to  each  other,  are 
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ttot  always  coincident.  They  are  of  a  bright  wax  yellow.  Peicription  and 
The  (ides  of  the  largeft  of  thefe  fqaare  laminae  is  about  a  quar-  minefal  fro?n 
ter  of  an  inch.  This  laft  fpecies  is  frequently  found  adhering  Cornwall, 
to  the  tides  of  quartz  cryftals,  in  the  cavities  of  granite. 

The  other  fpccies  of  this  mineral  confifts  of  an  aflemblage 
of  cryftals  clofely  compacted  together  in  the  form  of  mam¬ 
millary  protuberances,  in  general,  of  the  fize  of  fmall  peas, 
intimately  connected  with  each  other.  A  ftratum  of  thefe 
about  of  an  inch  thick,  is  fpread  upon  a  layer  of  quartz,  in 
the  cavities  or  fiflures  of  a  fpecies  of  compa6t  granite.  The 
Jftrise  of  which  thefe  mamillre  confift,  diverge  from  a  centre, 
like  zeolite.  Some  of  the  individual  ftriae,  in  fome  cafes,  over* 
top  their  fellows,  in  thefe  globular  aftemblages,  and  evidently 
afiume,  on  their  projecting  points,  a  cryftallized  form. 

A. 

(1.)  The  detached  cryftals  of  the  former  fpecies  are  eaftly 
reduced  to  powder,  of  a  brilliant  whitenefs.  At  the  tem¬ 
perature  56°  of  Fahrenheit,  its  fpecific  gravity  was  found  to 
be  2,22. 

(2.)  The  hardnefs  of  the  more  compaCt  fpecies  is  fufficient 
to  fcratch  calcareous  fpar.  At  the  temperature  55 9,  its  fpe¬ 
cific  gravity  was  2,253.  It  does  not  imbibe  water. 

(3.)  Some  of  the  cryftals  expofed,  on  charcoal,  to  the  flame 
of  the  blowpipe  fuddenly  and  flrongly  driven  upon  them, 
decrepitate :  if  they  are  gradually  expofed  to  the  flame  they 
grow  opaque,  and  become  more  light  and  tender :  but  they 
ihow  no  figns  of  fufton  under  the  ftrongeft  heat. 

(4.)  The  phofphate  of  foda  and  ammonia  takes  up  a  piece 
of  this  mineral  without  effervefcence,  but  it  fwims  about  the 
fufed  globule,  unaltered.  Borax  diffolves  a  fragment  of  a 
cryftal,  and  the  globule  remains  tranfparent. 

(5.)  Some  of  this  mineral,  reduced  to  a  fine  powder,  was 
mixed  with  about  half  its  weight  of  pounded  quartz,  and 
kneaded  with  water  into  a  ball :  but  as  foon  as  the  mafs  be¬ 
came  dry,  all  cohefton  was  deftroyed,  and  it  fell  into  powder.' 

(6.)  Sulphuric  acid,  poured  upon  fome  of  it,  caufed  no 
effervefcence,  nor  was  there  any  perceptible  vapour  extri¬ 
cated. 

(7.)  Some  of  the  pulverized  cryftals  were  put  into  a  crucible 
of  platma,  and  f u ! ph uric  acid  was  poured  upon  them.  The 
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crucible  was  covered  with  a  piece  of  glafs,  and  placed  in  warm 
land.  On  examination  of  the  crucible  and  its  contents,  after 
tome  time,  it  appeared  that  the  greater  part  of  the  mineral 
had  been  diffolved,  but  the  furface  of  the  glafs  cover  was  not 
in  the  lead  affected. 

(8.)  Some  of  the  cryflals  were  introduced  into  a  fmall  glafs 
retort,  to  which  a  receiver  was  adapted.  The  retort  was  ex- 
pofed  to  the  heat  of  a  Charcoal  tire.  A  fluid  diddled  over  into 
the  receiver,  which  had  a  peculiar  empyrcumalic  Imell.  It 
changed  litmus-paper  to  a  faint  red.  It  produced  no  change 
in  a  folution  of  nitrate  of  fllver;  but  it  caufed  a  while  preci¬ 
pitate  in  a  folution  of  nitrate  of  mercury.  I  attributed  thefe 
phenomena,  at  the  time,  to  a  fmall  bit  of  the  feather  with 
which  I  had  fwept  t lie  powder  into  the  retort,  and  which,  I 
thought,  had  fallen  into  it.  A  flight  whilifh  cruft  was  alfo 
produced  in  the  neck  of  the  retort,  but  the  fmailnefs  of  the 
quantity  did  not  admit  of  examination. 

(9.)  Some  of  this  mineral,  expofed  to  a  red  heat  for  about 
ten  minutes,  loft  in  weight  at  the  rate  of  25-|  per  cent.  Another 
portion,  expofed  to  a  flronger  heat  for  more  than  an  hour, 
loft  3 Of  per  cent.  This  operation  was  performed  in  a  crucible 
of  platina;  the  cover  of  which  gave  fome  indications  as  if  a 
flight  portion  of  the  finer  parts  had  been  volatilized. 

Some  of  the  compact  fpeeies,  after  expofure  to  a  red  heat 
for  one  hour,  experienced  a  diminution  in  weight  of  30  per 
cent . 

(10.)  The  fulphuric,  muriatic,  and  nitric  acids,  aided  by 
a  long  digefting  heat,  eflV6t  nearly  a  complete  folution  of 
this  fubftance.  The  quantity  of  the  undiflblved  retiduum  is 
diminilbed  in  proportion  to  the  purity  of  the  mineral  em¬ 
ployed. 

(11.)  The  nitrate  of  filver,  as  well  as  the  muriate  of  ba¬ 
rytes,  produce  no  change  in  the  folution  of  this  fubftance  in 
nitric  acid. 

(12.)  The  folutions  of  this  fubftance  in  muriatic  and  nitrit 
acids,  cannot  be  brought  to  cryftallize. 

B. 

i 

(1.)  I  felcfted  fome  of  the  cryflals  of  this  fubftance,  as  free 
as  it  was  poftible  from  extraneous  matter.  50  grains  grofsly 
pounded  were  expofed,  in  a  platina  crucible,  to  a  red  heat  for 


one 
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one  hour.  They  weighed,  zuhilfi  JHU  warm,  35|  grains,  which  Defcription  and 

is  a  lofs  of  28|  per  cent.  2.5  grains  of  the  fame  parcel,  from  jn.ah,1‘j  a 
*  i  °  1  mineral  from 

which  I  had  taken  the  former,  expofed  to  a  heat  of  longer  Cornwall. 

continuance  and  greater  intenfity,  were  dimiuilhed  in  weight, 

at  the  rate  of  30|  per  cent. 

(2.)  The  powder  ftill  preferved  its  pure  whitenefs.  It 
was  transterred  into  a  matrafs,  and  nitric  acid  poured  upon 
it,  which  foon  began  to  a&  upon  it.  The  matrafs  was 
placed,  for  many  hours,  in  a  digefting  heat,  A  folution  of 
the  whole  of  the  fubftance,  except  a  fmall  portion,  was  ef- 
fe&ed.  I  added  a  few  drops  of  muriatic  acid,  and  continued 
the  digeftion. 

(3.)  The  acid  was  now  diluted  with  diddled  water,  and 
poured  otF from  the  refiduum,  which  confided  partly  of  a  fine 
fpongy  earth,  and  partly  of  fragments  of  quartz.  It  was 
caught  on  a  filter  and  diffidently  edulcorated.  The  lad  por¬ 
tion  of  edulcorating  water  dropped  through  the  filter  of  an 
epalifli  hue. 

The  refiduum,  dried  and  expofed  to  a  red  heat,  for  ten 
minutes,  =  ^  of  a  grain,  of  which  confided  of  fragments 
of  quartz,  was  found  to  be  filica,  and  T\-  alumina. 

C. 

(1.)  The  clear  folution  and  edulcorating  water  were  poured 
into  a  large  matrafs  and  boiled,  and  whild  boiling,  the  con¬ 
tents  were  precipitated,  in  white  flakes,  by  ammonia 

(2.)  When  the  ammonia  had  ceafed  to  produce  any  further 
precipitate,  the  clear  fluid  was  decanted,  and  a  flayed  with 
carbonate  of  ammonia.  But  its  tranfparency  was  not  in  the 
lead  didurbed. 

(3.)  This  clear  fluid,  together  with  the  edulcorating  water, 
with  which  the  fubdded  precipitate  had  been  walked,  was 
gradually  evaporated.  When  its  volume  was  contiderably  di- 
minifhed,  a  reparation  of  a  fpongy  earth  took  place,  more 
copioufly  than  I  had  reafon  to  expe£i,  and  (he  quantity  of  it 
was  ft  ill  further  increafed  by  a  few  drops  of  ammonia.  This 
earth,  thus  feparated,  was  lufficiently  edulcorated,  and  added 
to  the  former  precipitate. 

(4,)  The  fluid  was  again  evaporated,  and  at  laft  transferred 
to  a  crucible  of  platina,  and  the  fait  reduced  to  a  dry  ftate  :  on 
rediffolving  this  lalt  in  diftilled  water,  a  minute  portion  of 
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Defcription  and  earthy  matter  was  feparated,  which,  after  edulcoration,  wai 
analytic  of  a*  added  to  the  red.  The  fluid  from  which  it  had  been  fe pa- 
Cornwall.  rated,  and  the  edulcorating  water,  were  again  evaporated  to 
drynefs,  and  the  ammoniaca!  fait  expelled  by  heat,  in  a  pla- 
tina  crucible. 

(5.)  After  the  crucible  had  been  made  red  hot,  it  was  ex¬ 
amined.  I  difcovered  on  the  bottom  of  it,  fome  traces  of 
earthy  matter,  and  fome  fpols,  which  had  a  glafly  appear¬ 
ance.  Water  boiled  upon  it,  diflblved  nothing;  from  which 
circumflance,  the  abfence  of  both  of  the  fixed  alkaline  falts 
may  be  inferred.  Neither  did  nitric  acid  produce  any  alte¬ 
ration.  A  few  drops  of  fulphuric  acid  effedted  a  folution  of 
the  fubflance,  which  adhered  to  the  bottom  of  the  crucible. 
Ammonia  precipitated  from  it  a  fmall  quantity  of  earth, 
which  was  transferred  to  the  reft,  and  the  fulphate  of  am¬ 
monia  and  edulcorating  water  were  a^ain  evaporated  and 
expelled  by  heat.  A  few  fpots  of  the  fame  glazing  flill 
appeared.  I  had  obferved  the  fame  phenomenon  in  a  former 
experiment:  but  in  that,  as  well  as  in  the  prefent  inflance, 
the  fubflance  was  in  too  fmall  a  quantity  to  become  the 
fubjedl  of  experiment. 

D. 

(1.)  Upon  the  precipitate  (C  I),  and  the  earths  collected  at 
different  times,  whilft  they  were  in  a  moifl  flale,  I  poured  a 
folution  of  potafli  in  alcohol  mixed  with  diftilled  water;  in 
a  fliort  time,  the  greater  part  of  it  was  diflblved. 

The  clear  folution  w'as  decanted,  and  the  undiflolved  fedi- 
raent  was  transferred  to  a  balon  of  pure  filver,  and  boiled  with 
a  folution  of  potafli. 

(2.)  When  the  potafli  ceafed  to  act  upon  it,  ft  was  diluted 
with  diftilled  water  and  decanted  from  a  brown  powder, 
which  had  fubfided.  This  powder  edulcofated,  dried,  and 
ignited  weighed  T77  of  a  grain;  J  of  a  grain  was  alumina, 
T\  filfca,  and  oxide  of  iron. 

E. 

(1.)  The  folution  effected  by  potafli  was  decompofed  and 
rediflolved  by  muriatic  acid,  and  the  contents  of  the  folution 
were  precipitated  by  ammonia.  The  fubiided  precipitate  was 

edulcorated. 


(2.) 
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(2.)  The  fluid  and  the  edulcorating  water  were  evaporated  Defeription  and 
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my  lurprife,  a  reparation  \ook  place  of  a  white  earth,  more  Cornwall, 
abundant  than  is  ufual  in  cafes  where  ammonia  is  employed  as 
a  precipitant.  ------- 

(3.)  This  earth  and  the  precipitate  were  edulcorated  with 
diltilled  wTater,  until  it  ceafed  to  affedt  a  folution  of  nitrite 
of  mercury.  Colledted,  dried,  and  ignited,  for  one  hour 
it  weighed  zohiljl  jlill  itiarm  32 


to  drynefs,  and  rediflolved  in  difhlled  water.  Hera  again, 


F. 

(1.)  This  earth  was  placed  in  a  crucible  of  platina,  and 
repeatedly  moiflened  with  fulphuric  acid,  which  was  abftradted 
from  it  in  the  fand  bath  ;  diftilled  water  affedied  the  folution 
of  the  whole,  except  a  white  powder  which  weighed,  after 
ignition,  2-^  grains.  It  was  proved  to  be  filica. 

(2.)  This  folution  was  now  mixed  with  fome  acetat  of 
potafh  and  gradually  evaporated;  large  and  regular  cryftals 
of  alum  were  from  time  to  time  formed.  A  fmall  portion 
of  filica  which  weighed  after  ignition  of  grain  was  de- 
pofited ;  fome  fulphate  of  lime  alfo  made  its  appearance, 
which  wafhed  with  diluted  alcohol  and  dried  in  a  low  heat 
=  of  a  grain. 

(3.)  A  portion  of  the  fluid  remained  which  neither  the  addi¬ 
tion  of  potafh  nor  the  lapfe  of  many  weeks  could  induce  to 
cryftallize.  Sufpedting  that  it  might  contain  glucine,  I  preci¬ 
pitated  the  contents  by  carbonate  of  ammonia,  added  to  excefs, 
and  (hook  the  mixture  repeatedly  and  flrongly.  The  precipi¬ 
tated  earth  was  collected  and  the  fluid  boiled,  but  it  was  found 
to  contain  nothing  but  a  minute  portion  of  alumina. 

(4.)  The  edulcorated  earth  was  rediflolved  in  fulphuric  acid, 
except  -§•  of  a  grain  of  ignited  filica. 

The  folution  was  mixed  with  a  little  potafh,  and  gradually 
evaporated.  Sulphate  of  lime  was  feparated  at  feveral  times 
and  after  long  intervals,  which  fufficiently  wafhed  and  dried  in 
a  low  heat  =  .Some  filica  alfo  feparated,  but  too  minute  in 
quantity  to  be  afcertained  by  weight.  The  remaining  fluid  at 
length  cry  flail  ized  into  regulariy  formed  alum. 

(5*)  The  whole,  therefore  of  the  32  (E.  3.)  confided 

of  alumina  except  2\  of  filica,  and  the  lime  contained  in  of 
fulphate  of  lime,  which  may  be  eftimated  about  of  a  grain  ; 
the  alumina,  therefore,  =  29 ;  the  alumina  in  B.  and  D,  = 
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the  filica  in  B,  D,  and  F,  =  3^ ;  the  oxide  of  iron  (D.) 
rr^,  and  lime  F,  ;  the  volatile  parts  of  this  fub fiance 
=  )5j.  in  the  50  grains  employed. 

The  fum  total  of  thefe  is  •  -  -  -  47 

Lofs  •  •  •  •  •  •  •  ,  •  2|-^ 

4*  *4 


50 

•  )  I 

I  have  fubje61ed  thefe  cry  dais,  as  well  as  the  harder  fpeices 
of  this  mineral,  to  analyfis  by  means  of  diredt  folulion  in 
fulphuric  acid,  and  have  found  in  each  cafe  the  fame  fixed  ingre¬ 
dients,  viz.  alumina,  a  fmall  portion  of  filica,  and  a  very  minute 
quantity  of  lime.  Both  thefe  latter  ingredients  are,  I  think, 
efTential  to  the  compofition  of  this  foffil,  as  I  have  always  dif- 
covered  them  in  the  pureft  fpecimens.  In  this  mode  of  analyfis 
I  experienced  the  fame  difficulty  and  tedioufnefs  of  delay  in 
bringing  the  lad  portions  of  the  folution  to  crydallize  into 
alum.  This  anomalous'circumdance  I  have  reafon  to  attribute 

a 

to  a  particular  combination,  which  takes  place  between  the 
fulphale  of  alumina  and  lime,  filica,  and  potafh.  In  my  ex¬ 
amination  of  the  compadl  fpecies  there  was  no  appearance  of 
the  fulphate  of  lime  until  the  lad  ;  and  in  every  experiment, 
previoufly  to  the  frefli  appearance  of  crydals  of  alum  that 
had  been  long  delayed,  filica  and  fulphate  of  lime  were  de- 
pofited*- 

I  forbear  entering  into  any  further  details  concerning  my 
former  experiments  on  this  curious  foffil,  as  I  have  reafon  to 
think  that  it  will  dill  require  a  more  particular  and  minute  ex¬ 
amination,  on  account  of  another  ingredient  which  eluded  my 
notice,  and  which  may  poflibly  impart  to  its  peculiar  chara&er. 
The  fcarcity  of  it  has  been  hitherto  a  great  bar  to  my  experi¬ 
ments;  I  (hall  record,  however,  a  few  fa&s  which  I  have 
lately  obferved,  in  the  hope  that  at  a  future  time  I  may  be  able 
to  refume  my  examination  of  it. 

I  was  induced  to  pay  more  attention  to  the  volatile  ingre¬ 
dients  of  this  fubdance  *.  With  this  view,  I  introduced  fome 


*  Mr.  Humphry  Davy,  whofe  well  known  (kill  and  fagacity 
have  probably  rendered  the  refearches  of  another  perfon  fuperflu- 
ous,  had,  I  found,  been  engaged  in  the  analyfis  of  a  mineral  which 
is  thought  to  be  identical  with  the  fubjeft  of  thefe  observations. 
He  informed  me  that  he  had  obferved  a  peculiar  l’mell,  and  acid 
properties  in  the  water  diddled  from  the  fubftance  which  he  exa¬ 
mined. 

Si 


of 


analysis; 


of  the  eryftals  into  a  fmall  retort,  adapted  a  receiver  unto  it,  Defcription  ani 
and  expofed  the  retort  to  a  charcoal  fire.  The  neck  of  the  an.a,*®s  a 
retort  was  foon  covered  with  moi flare,  which  palled  into  the  Cornwall, 
receiver;  and  I  obferved  a  white  cruft  gradually  forming  in 
t-he  arch  and  neck  of  the  retort. 

On  examination  of  the  fluid  in  the  receiver,  it  was  found  to 
have  the  fame  empyreumatic  fmell  that  I  had  obferved  before. 

It  refembles  very  much  the  fmell  which  that  fluid  is  found  to 
have  which  is  diftilled  from  the  white  cruft  that  furrounds 
flint  as  a  nucleus. 

It  changed  litmus  paper  to  a  faint  reddifh  hue.  It  produced 
no  change  on  a  folution  of  nitrate  of  filver,  and  fcarcely  a  per¬ 
ceptible  one,  on  that  of  nitrate  of  mercury. 

The  cruft  formed  in  the  neck  of  the  retort  confifted  of  thin 
fcales,  which  after  the  veflel  had  been  dried,  were  difpofed 
to  feparate  from  the  glafs  in  fome  places,  but  in  others  they 
firmly  adhered  unto  it.  They  were  opaque,  like  white  ena¬ 
mel,  and  reflected  the  colours  of  the  rainbow.  A  portion 
of  this  fubftance  expofed  to  the  flame  of  the  blow-pipe  upon 
charcoal  turned  at  firft  black,  and  then  melted  into  a  globule, 
that  exhibited  lomevvhat  of  a  metallic  fplendor  which  foon 
grew  dull.  This  fubflance  is  foluble  in  water;  on  evapora¬ 
tion  of  it,  it  aflumes,  at  the  edges  of  the  fluid,  a  faline  appear¬ 
ance,  which,  as  the  moifture  evaporates,  becomes  earthy, 
opake,  and  white.  Some  of  the  folution  changed  litmus 
paper  to  a  faint  red.  Lime  and  ftrontian  waters  produce  ii* 
it  white  clouds,  which  a  drop  of  nitric  acid  removes.  Mu* 
riats  of  lime  and  barytes  produce  no  change  in  it.  Nitrate 
and  acetate  of  barytes  difturb  its  tranfparency,  the  effedt 
produced  by  the  latter  is  more  evident.  Nitrate  of  filver 
produces  no  effedf,  but  nitrates  of  mercury  and  lead  caufe 
copious  precipitates,  which  are  white  and  foluble  in  nitric 
acid.  Pholphate  of  ammonia  and  foda  produced  a  white 
precipitate.  Oxalate,  tartrite,  and  prufliate  of  potafli  did 
not  affedt  it,  nor  did  lulphate  of  foda.  Ammonia  was 
dropped  into  it,  but  the  fluid  preferved  its  tranfparency.  But 
carbonate  of  ammonia  inflantly  caufed  a  white  precipitate, 
which  was  not  rediflolved  by  an  excels  of  the  precipitant ; 
upon  fome  of  this  fubfided  precipitate  a  concentrated  folution 
of  potafh  was  poured  and  fliaken  with  it,  but  it  was  not 
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Dcfcription  and  fenfibly  diminiflied.  But  if  after  edulcoration  it  be  difl’olvcd 

analyfis  of  a  .  .  .  .  ,  ,  _  ,  ,  ,  ,  .  . 

mineral  from  in  nitric  acid,  and  potafli  be  added,  no  precipitate  is  pro- 

Cornwall.  duced. 

Carbonate  of  potato  caufes  a  white  precipitate  when 
dropped  into  the  aqueous  folution  of  the  Icaly  tublimate. 

The  fupernatant  fluid  was  poured  off  and  gradually  evapo¬ 
rated,  but  it  became  repeatedly  turbid,  nor  could  I  by  means 
either  of  the  filter  or  alcohol  prevent  a  recurrence  of  the  fame 
effed.  Nearly  the  fame  refult  takes  place  when  carbonate  of 
ammonia  is  ufed  as  the  precipitant. 

Some  of  the  white  fcales  were  moiftened  w'ith  fulphuric  acid. 
No  vapour  arofe. 

Some  of  the  precipitate  obtained  by  means  of  carbonate  of 
potato  from  the  watery  folution  of  this  lubflance,  was,  after 
fufficient  edulcoration,  difl'olved  in  fulphuric  acid  ;  the  folution, 
on  due  evaporation,  produced  permanent  cryflais,  tome  of 
which  refeinbled  alum,  but  others  feemed  to  differ  from  it  in 
external  character.  Ammonia  decompofed  the  folution  of 
them  in  water,  and  a  few  drops  of  liquid  potato  ditfolved  the 
precipitated  earth.  The  quantity  was  loo  fmall  for  further 
experiment. 

If  diftilled  water  be  poured  into  the  retort  and  boiled  in  ifr 
fo  as  to  ditfolve  what  adheres  to  the  neck  and  cavity  of  it,  a 
further  folution  is  effeded,  but  differing  in  fome  meafure  from 
the  folution  of  the  fublimale  colleded  from  the  neck  of  the 
vetfel.  This  latter  folution  is  found  to  contain  lead.  If  nitric 
or  muriatic  acid  be  poured  into  the  retort,  fo  as  to  diffolve 
w'hat  Jlill  remains  adhering  to  it,  the  prefence  of  lead  becomes 
more  evident.  Whence  does  this  metal  arife  ?  I  have  reafon 
to  believe  that  it  arifes  from  the  glafs  retort,  which  is  corroded 
by  the  acid  of  the  folTil  extricated  by  heat.  But  what  acid  is 
it  ?  It  does  not  feem  to  be  either  the  phofphoric  or  fluoric 
acids,  the  latter  of  which  became  the  firif  objed  of  my  fuf- 
picion. 

The  opinion  which  Mr.  Davy  fuggefled  to  me  feems  more 
probable,  that  it  is  of  vegetable  origin.  Oxalic  acid,  on  the 
authority  of  Bergman,  may  be  volatilized  ;  yet  fome  of  its 
properties  are  very  extraordinary  and  do  not  accord  with  this 
idea. 

I  decompofed  the  watery  folution  of  the  fcales  by  nitrate  of 
lead,  and  after  a  fufficient  edulcoration  of  the  fubfided  precipi¬ 
tate 
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laie,  I  dropped  upon  it  fome  fulphuric  acid.  No  fumes  were  Defer*  ptlou  and 
perceptible.  The  fulphate  of  lead  was  feparated  by  the  filter,  mhieraSl  from 
and  the  clear  fluid,  which  palled  through  it,  was  gradually  Cornwall, 
evaporated;  fmall  cry ftallizations  were  formed,  the  figure  of 
which  I  could  not  ascertain  ;  fome  of  them  were  expofed  to 
the  flame  ot  the  blow  pipe  in  a  gold  fpoon  ;  they  did  not  burn 
to  coal,  nor  give  out  any  empyreumatic  fmell  nor  fufe,  but 
they  alTumed  an  earthy  appearance  *. 

Uran-glimmer. 

I  fhall  add  a  few  defultory  remarks  upon  the  yellow  and 

green  cryftals,  which  frequently  accompany  the  foffil. 

■ 

I  confidered  them  to  be  the  two  fpecies  of  uran-glimmer 
which  had  been  examined  by  the  celebrated  Klaproth. 

The  yellow  cubic  cryftals  are  light.  Their  fpecific  gravity, 
taken  at  temperature  45°  Fahrenheit,  was  2,19. 

Expofed  to  the  flame  of  the  blowpipe  on  charcoal,  they 
decrepitate  violently.  A  piece  of  this  fubftance  is  taken  up  by 
phofphate  of  ammonia  and  foda,  without  eftervefcence,  and 
communicates  a  light  emerald. green  colour  to  the  fufed 
globule. 

By  expofure  to  a  red  heat,  this  fubftance  lofes  nearly  a 
third  part  of  its  weight.  It  then  becomes  of  a  brafly 
colour. 

It  is  foluble  in  the  nitric  and  muriatic  acids ;  but  I  could 
procure  no  cryftallized  fait  from  the  folution  of  either  of 
them. 

By  evaporation  to  drynefs,  and  rediflblving  the  mals,  fome 
ftlica  is  feparated. 

A 

(1.)  A  certain  quantity  of  the  yellow  cryftals  were  dif- 
folved  in  nitric  acid.  Muriatic  and  fulphuric  acids  fuccef- 
fively  dropped  into  the  folution  produced  no  tenfible  change. 

The  contents  of  the  folution  were  precipitated  by  ammonia, 

*  I  fubje&ed  fome  of  the  Barnftaple  mineral,  with  which  Mr. 

Raflileigh  kindly  furnithed  me  out  of  his  cabinet,  to  experiment, 
with  a  view  of  afeertaining  whether  it  would  produce  the  fame 
volatilized  faline  cruft,  as  the  fttnna  gwyn  fclfil,  and  I  found  that 
it  did. 

in 
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Defeription  and  in  white  clots,  mixed  with  fome  of  a  yellowffh  hue.  Am¬ 
in  ^neral  °Lm  rnonia,  added  in  excefs,  betrayed  no  fign  of  the  pretence  of 
Cornwall.  copper. 

(2.)  The  ammonia,  on  evaporation,  was  found  to  have  held 
a  portion  of  the  mineral  in  folution.  A  frefli  portion  of  am¬ 
monia  dilTolved  more,  but  in  a  lefs  quantity,  at  each  lucceed- 
ing  affufion  of  it. 

(3.)  The  precipitate,  which  had  refitted  the  ammonia,  wras 
boiled  in  a  filver  crucible,  with  a  folution  of  potafh  in  alcohol, 
diluted  with  dittilled  water,  and  a  confiderable  portion  of  the 
fubttance  was  diflolved  by  it :  the  potafh  and  the  ammonia 
had  diflolved  rather  more  than  half  of  the  fixed  ingredients 
of  it. 

(4.)  The  edulcorated  refiduum,  which  was  of  a  dirty  yellow 
colour,  w  as  transferred  to  a  crucible  of  platina,  and  moittened 
with  fulphuric  acid,  which  w’as  abftra<5ted  from  it,  in  thefand- 
bath.  The  brownith-gray  mafs  w’as  elixated  with  dittilled 
water,  which  diflolved  nearly  the  whole  of  it.  The  refiduum 
confided  of  a  white  heavy  powder,  w'hich,  tried  in  diflereiat 
ways,  was  found  to  be  fulphute  of  lead . 

(5.)  The  folution  efie&ed  by  fulphuric  acid  wras  greenith. 
On  evaporation,  a  fait  was  produced,  of  uncommon  brilliancy, 
refembling  fcales  of  mica,  or  filver  leaf.  Thefe  diminifhed  in 
quantity  at  every  freth  folution  and  evaporation,  and  at  lad 
they  could  not  be  reproduced  ;  but  a  confufed  cryttallized  mats 
remained.  How  far  the  platina  crucible  may  have  contributed 
to  this  phenomenon  I  cannot  afcertain, 

(6.)  The  folution  of  the  faline  mafs  was  precipitated  by 
potafh,  of  a  dark  brown  colour.  The  potafh  held  nothing  in 
folution,  I  reditfolved  the  precipitate  in  nitric  acid,  and  preci¬ 
pitated  the  folution  by  ammonia,  of  a  bright  yellow  colour, 
peculiar  to  the  oxide  qf  uranium ,  with  which  it  agreed  in  other 
properties. 

(7.)  What  was  diflolved  by  ammonia  (2.)  amounted  to 
nearly  part  of  the  fixed  ingredients.  It  was  white,  inclining 
to  ath-colour.  It  tinged  phofphate  of  foda  and  ammonia  of  a 
light  green.  It  was  foluble  in  fulphuric  acid,  except  a  few  ge¬ 
latinous  flakes.  The  folution  was  greenith  ;  gradually  eva¬ 
porated,  it  (hot  into  a  number  of  minute  foliated  cryflailiza- 
tions,  which  were  circular,  and  confifled  of  rays  diverging 
from  a  centre.  They  were,  in  general,  colourlefs :  a  few  of 

them 


ANALYSIS, 


259 

them  were  tinged  of  a  fin  ok  e*  colour.  They  foon  became  Description  an4 
deliquefcent.  Upon  evaporation,  the  fame  cryftallizations  an.alyfi?  of  a 
were  produced.  After  a  time,  fome  detached,  regular,  and  Cornwall, 
permanent  cryflals  were  formed,  which  were  colourlefs. 

Their  figure  I  could  not  accurately  afcertain.  They  were 
expofed  to  a  red  heat  in  a  platina  crucible.  No  ammoniacal 
vapour  was  perceptible.  The  cryflals  melted  into  opaque 
globules :  fome  of  thefe  were  transferred  to  a  fmall  glafs,  and 
diflilled  water  was  poured  upon  them.  No  Solution  took 
place  apparently  :  on  (baking  the  glals,  the  globules  fell  to 
pieces  into  gelatinous  flakes,  which  were  white.  Some  of 
the  fupernatant  fluid  was  tried  with  muriate  of  barytes,  which' 
produced  a  cloud.  But  neither  ammonia  nor  prufliate  of 
potafli  caufed  any  change  in  it.  It  is  Soluble  alfo  in  nitric 
acid:  the  Solution  formed  a  confufed  cryflallized  mafs,  which 
foon  became  deliquefcent.  Zinc,  immerfed  in  it,  caufed  the 
Separation  of  white  gelatinous  flakes.  Iron  caufed  no  change. 

Ammonia  and  potafh  threw  down  white  precipitates,  a  por¬ 
tion  of  which  were  rediflolved.  The  carbonates  of  foda, 
potafli,  and  ammonia  produced  white  precipitates.  Prufliate 
of  potafli  threw  down  the  contents  of  the  Solution  in  diflinft 
flakes,  of  the  colour  of  mahogany.;  and  the  folution  of  galls 
in  alcohol  caufed  a  light  yellow  powder  to  fubfide.  It  is 
Soluble  alfo  in  muriatic  acid;  the  folution  is  a  very  dilute 
green.  It  requires  an  excefs  of  acid  to  hold  the  fubflance  in 
folution :  which,  after  a  time,  depofits  cryftalline  grains  of 
a  yellowifli  colour,  which  require  a  large  quantity  of  water 
to  difiolvs  them. 

Acetic  acid  does  not  diffolve  this  powder. 

(8.)  What  w-as  diffolved  by  potafli  (3.)  was  of  an  ifabella 
colour :  it  w’as  tried  with  nitric,  muriatic,  and  fulphuric  acids, 
neither  of  w'hich  could  diflolve  the  whole  of  it.  What  re- 
fifled  the  tw'o  former  acids  was  found  to  be  filica.  That 
which  remained  undiflblved  by  the  latter,  was  filica  and 
Sulphate  of  lead.  Evaporation  of  the  latter  folution,  be¬ 
trayed  alfo  the  prefence  of  lime,  in  the  ftate  of  fulph&te. 

The  nitric  and  muriatic  folutions,  on  evaporation,  depofited 
nitrate  and  muriate  of  lead;  and  fulphuric  acid  dropped  into 
them  produced  a  fmall  quantity  of  fulphate  of  lime. 

The  nitrate  and  muriate  of  lead  were  decompofed  by  ful¬ 
phuric  acid,  and  the  lead  reduced  on  charcoal. 


Ammonia 
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Defcription  and  Ammonia  precipitated  what  remained  in  thefc  flotations, 
anfncfil  °trom  anc^  rediflblved  a  part  of  the  precipitates,  which  agreed  in 
Coruwill.  properties  with  that  fubftance  before  mentioned  (2.) ;  the 
remainder  was  of  a  brighter  yellow.  But  I  could  not  bring 
the  folution  of  it  in  nitric  acid  to  cryftallize. 

B.  . 

(I.)  Some  of  the  yellow  cryftals,  which  had  not  the  flighted 
appearance  of  beingcontaminated  with  extraneous  matter,  were 
diflolved  in  fulphuric  acid.  Silica  was  feparated;  and  the  pre¬ 
fence  of  lime  and  lead  proved  by  the  appearance  of  their 
refpe&ive  Julphates. 

(2.)  If  fulphate  of  ammonia  is  dropped  into  a  folution  of 
this  mineral  in  nitric  or  muriatic  acids,  no  change  takes 
place,  immediately.  But  on  evaporation,  a  yellowith  crull 
is  depoftted,  which  is  infoluble  in  water.  A  folution  of  car¬ 
bonate  of  foda  in  water,  boiled  on  it,  becomes  yellowith- 
brown,  and  the  greater  part  of  it  is  diflolved.  The  re- 
fiduum,  which  is  white,  is  reduced  on  charcoal  to  a  globule 
of  lead.  What  the  carbonate  of  foda  had  ditfolved  was 
found  to  be  oxide  of  uranium •  Sulphuric  acid  alone,  does  not 
produce  this  depofited  cruft. 

(3.)  Some  perfectly  pure  cryftals  were  diflolved  in  mu¬ 
riatic  acid.  Some  filica  was  feparated.  A  few  drops  of 
fulphuric  acid  were  dropped  into  the  folution,  which  pro¬ 
duced  no  immediate  change:  on  evaporation  a  white  powder 

feparated,  which  confifted  in  part  of  fulphate  of  lime.  The 

* 

remainder,  expofed  to  the  flame  of  the  blowpipe,  was  re¬ 
duced  to  globules  of  lead. 

The  folution  was  decompofed  by  ammonia,  which  redif- 
folved  a  part  of  the  precipitate;  and,  after  edulcoralion,  the 
precipitate  was  diflolved  by  nitric  acid,  and  precipitated 
again  by  ammonia,  which,  held  a  lefs  quantity  in  folution. 
The  edulcorated  precipitate  was  .  now  boiled  with  a  folution 
of  carbonate  of  foda,  which  diflolved  a  large  portion  of  it. 
The  folution  was  yellowifh-brown,  and  contained  oxide  of 
uranium.  .What  was  undiflblved  by  the  carbonate  of  foda 
was  diflolved  in  fulphuric  acid,  and  feemed  to  be  the  fame 
fubftance  as  that  which  the  ammonia  held  in  folution, 
A.  (2.) 


The 


NT  C  K  !’  L  AND  COBAIT, 


<26 1 


The  fcarcity  of  tins  beautiful  mineral  has  precluded  me  Defcnption  *r.4 

r  .  l  j  anarVus  ora 

from  operating  on  Inch  a  fufficient  quantity,  as  a  regular  and  m-meraj  fnx^ 
rigid  analyfis  required.  Com  wall. 

The  fubflance,  which  is  held  in  folution  by  ammonia,  has 
fome  peculiar  properties  that  feem  to  difting-uifh  it  from 
uranium.  And  if  this  mineral  be  the  uran-glimmer,  I  have 
certainly  deleted  the  oxide  of  lead,  lime,  and  filica  in  it, 
which  have  not  hitherto  been  confidered  as  ingredients  of 
that  fofiil.  The  green  cry  ffals  differ  in  no  refpedt  from 
the  yellow,  except  in  containing  a  little  of  the  oxide  of 
copper. 


XVII. 


Examination  of  different  Methods  of  feparating  Nickel  from  Co¬ 
balt.  By  M,  C.  F.  Bucholz.* 


1  HE  want  of  nickel  and  cobalt  in  a  ftate  of  purity  induced 
M.  Bucholz,  to  make  experiments  himfelf  on  the  means  of 
procuring  them,  and  to  repeat  thofe  of  others. 

*  A.  The  able  chemift  Hermftadt  propofed  to  feparate  oxide  Buchol*  re- 
of  cobalt  and  oxide  of  nickel,  by  diflolving  the  nitrate  or  fill-  ftVdt’/meUi-d* 
phate  of  cobalt,  impregnated  with  nickel,  in  ammonia;  and 
expofing  the  folution  to  a  (ingle  evaporation.  This  M.  Bu¬ 
cholz  tried  in  the  following  manner,  for  the  reverfed  pur- 
pofe. 

1.  An  ounce  of  cobalt  ore  (cobalt  fpeifb)  was  diffolved  with  °ne  <>*•  cobalt 
heat  in  four  ounces  of  nitric  acid  of  the  fpecific  gravity  1,220,  m 

and  mixed  with  an  equal  quantity  of  water;  which  produced  Depofits  3  drams 
a  refidue  of  three  drams  of  oxide  of  arfenic,  in  the  form  of0*  ai^mc’ 
fmall  cryftals.  When  the  folution  mixed  with  half  the  quan-  7he  folution  ^ 
lity  of  water,  coloured  of  a  dull  green,  had  been  filtered  and  fute^de^olitT* 
diluted  with  a  great  quantity  of  water,  it  depofited  a  little  of  little  bifmuth 
the  oxide  of  bifmuth.  Cauftic  ammonia  was  then  mized  with  _ „ 

eauttic  ammo. 

it  (o  excefs,  until  no  farther  apparent  folution  took  place  of  nia  added, 
the  precipitate  obtained.  That  which  was  not  ditfolved,  ofT(E  UIJulff°,veA 
a  dull  reddifh  white,  was  a  compofition  of  arfeniate  of  cobalt  niate  of  cobalt, 
with  a  little  of  the  oxide  of  bifmuth,  and  the  oxide  of  iron.  ™‘th  °*ldes  ot 

bifmuth  aad 


Bucholz,  Sec.  Journal  erf  Chem,  III.  p.  2. 


iron. 
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Sulphuric  acid 
tried. 


By  evaporation  The  folution  being  filtered,  appeared  of  a  beautiful  blue, 

an^nickeUre'  was  ^ien  evaPorated  at  a  gentle  heat,  by  which  about  two 

precipitated.  drams  of  a  bright  green  precipitate  were  obtained;  which 
proved  to  be  oxide  of  nickel,  united  to  oxide  of  cobalt.  The 
filtered  liquor  being  then  afterwards  evaporated  at  the  heat  of 
a  ftove,  depofited  dill  an  oxide  of  the  fame  quality. 

The  faline  mafs  The  faline  mafs  of  ammoniacal  nitrate  of  nickel,  of  a  deep 

folved^fiitered^"  8reen  co^our»  which  had  been  obtained  by  the  evaporation, 

and  boiled  with  was  re-difiol ved,  filtered,  and  kept  in  ebullition  with  an  ex- 

cauftic  potaih  cefs  0f  cauftjc  p0(aib,  until  the  evaporation  of  the  ammonia 
produces  pure  r  r 

vxide  of  nickel,  was  compleated,  by  means  of  which  a  dram  and  half  of  ox¬ 
ide  of  nickel  was  feparated,  which  did  not  appear  to  contain 
any  more  oxide  of  cobalt. 

2.  As  the  reparation  was  not  effected  very  well  nor  with 
much  facility  by  the  former  method,  the  effeft  of  fulphuric 
acid  was  tried.  For  this  purpofe,  an  equal  quantity  of  wafer 
was  poured  on  the  oxide  obtained  as  before,  and  fulphuric 
Gives  an  odour  acid  added  till  all  was  diffolved  by  the  aid  of  heat.  It  then 
evidently  gave  out  an  odour  fimilar  to  that  of  oximuriatic 
acid,  although  there  was  not  any  muriatic  acid  ufed*  A  like 
phenomenon,  on  a  fimilar  occafion,  was  before  obferved  by 
the  author  (which  is  mentioned  in  the  firft  fe6tion,  page  18, 
of  Deitrage  zur  ericeitcrung,  for  1799.)  The  folution  was 
l^en  trealed  with  ammonia  as  before,  until  the  whole  was  al- 
mod  diffolved.  The  refidue,  which  was  oxide  of  cobalt  with 
a  little  oxide  of  nickel,  had  the  colour  of  verdigris.  When 
the  folution  was  evaporated  at  a  gradual  fire,  and  feparated 
by  filtration  from  the  precipitate,  of  which  the  greateft  part 
was  oxide  of  cobalt,  it  was  fubmitted  to  fpontaneous  evapo¬ 
ration  :  It  then  cryftalized  without  any  farther  feparation, 
partly  into  prifmatic  cryfials  in  groups,  and  of  a  green  colour, 
and  partly  into  crufts  united  together,  and  blue  at  the  edges; 
The  cryfials  con- the  effay  of  the  oxides  procured  by  potafh  from  the  folution 


of  oximuriatic 
acid. 


Treated  with 
ammonia  de 
fits  oxide  of 
cobalt. 


The  folution 
cry  ft  alifed. 


tain  cobalt  and 
nickel. 


of  the  cryftals,  as  well  as  from  the  mother  water,  (hewed  that 

they  contained  cobalt  almoft  in  equal  proportions. 

The  bft  expe-  3.  Mr.  Bucholz  repeated  the  former  experiments  on  a  larger 

riment  repeated  fcaje>  in  hope  to  obtain  a  better  cryftallization,  and  operated 
oh  3  larger  icaie* 

on  eight  ounces  of  cobalt  ore,  from  which  the  firft  cryftals,  of 
a  blueifh  green,  obtained  by  a  procefs  fimilar  to  that  laft  re¬ 
cited,  and  which  weighed  about  five  ounces,  were  again  dif¬ 
folved  in  32  ounces  of  boiling  water;  This  folution  was  eva¬ 
porated 
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porated  till  a  pellicle  was  formed,  and,  after  being  filtered, 
was  left  near  a  ftove,  that  it  might  cool  flowly  and  cryfiallize. 
At  the  end  of  4-8  hours,  the  greateft  part  of  the  fait  was  cry- 
flallized  in  beautiful  tetrahedral  rhomboidal  pyramids,  fliort, 
and  of  a  yellow  green,  of  which  the  lateral  faces  formed  an 
gles  of  1 15  and  of  63  degrees,  often  with  one  extremity^ 
truncated,  and  always  with  an  angle  of  132  degrees  towards 
its  terminating  face.  This  refult  proves  that  this  fait  forms 
more  readily  into  regular  cryflals  by  cooling  than  by  flow  eva¬ 
poration.  All  the  cryftals  were  then  collected,  wathed  with 
water,  and  again  diflolved,  and  the  nickel  feparated  by  boil¬ 
ing  the  folution  with  potath  till  the  ammonia  was  dilen- 
gaged. 

4.  As  well  to  free  this  oxide  from  carbonic  acid  as  to  judge 
if  it  had  been  purified  from  cobalt,  it  was  diflolved  in  nitric 
*cid  and  treated  with  pure  ammonia  in  the  fame  manner  as 
bas  been  defcribed.  The  liquor  of  a  fine  blue  colour,  (and 
from  which  a  refidue  of  five  grains,  which  feemcd  to  be  an 
oxide  of  cobalt,  had  been  feparated  by  filtration),  was  eva¬ 
porated  to  drynefs.  After  another  folution  then  made,  it  de- 
pofited  an  oxide  of  a  beautiful  bright  green,  which,  after 
being  waflied  and  dried,  weighed  half  an  ounce.  The  liquor, 
which  pafled  the  filter,  was  analyfed  by  pure  carbonate  of 
potafli  at  the  heat  of  boiling  water,  which  then  produced  170 
grains  of  oxide  of  nickel,  of  a  pale  green,  united  to  carbo- 


Produces  fine 
cryftals  in  tetra¬ 
hedral  rhomboid- 
al  pyramids. 


The  cryftals  dif- 
folved  and  the 
nickel  feparate4 
as  before. 

The  oxide  ob¬ 
tained  diflolved 
in  nitric  acid  ani 
treated  with  am¬ 
monia,  evapo¬ 
rated  and  re-dlf- 
folved  depofits  a 
green  oxide. 


The  filtered  li¬ 
quor  yields  by 
potalh  170  gr*. 
oxide  of  nickel* 


ttic  acid  ;  a  little  of  it  was  diflolved  in  muriatic  acid,  and  fome 
of  the  folution  fpread  upon  paper.  On  heating  it  afterwards, 
the  tint  became  yellow,  and  inclined  but  very  little  to  a  green. 

But  the  oxide  of  nickel,  which  feparated  fpontaneoufly  during 
the  evaporation,  was  diflolved  in  difengaging  much  oximuri- 
atic  acid ;  fpread  on  paper,  it  exhibited  the  colour,  when 
heated,  of  a  fympathetic  ink  of  cobalt  highly  fa tu rated ;  from 
whence  it  follows  that  it  was  more  rich  in  cobalt  than  that  pro-  which  contains 

cured  from  the  precipitation.  .  the  fpontaneous 

The  oxides  colle<5ied  in  thofe  two  ways,  dilTolved  in  nilric  precipitate, 
and  fulphuric  acids,  after  becoming  grey,  (which  the  author  foive 
fuppofed  to  be  occafioned  by  the  nickel  diffolving  firft,  and  and  fulphuiig 
at  leaft  the  greateft  part  of  the  cobalt  remaining  to  the  lafl,  acids* 
but  which  opinion  was  not  confirmed  by  other  experiments 
made  on  this  fubjeft.)  Thefe  oxides  made  lightly  red  in  the  Give  out  nitrous 
fire,  changed  their  colour  to  a  dark  grey,  and  then,  as  well  as  t,ydfuiphu'rk  ^ 

On  acid. 
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Sulphites  and 
nitrates  of  am- 
moniacal  nickel 
always  contain 
cobalt. 


The  oxide  of 
nickel  remaining 
in  the  fait  after 
evaporation  con¬ 
tains  very  little 
cobalt. 

Dr.  Schnaubert’s 
merhod  of  ob¬ 
taining  pure  ox¬ 
ide  of  nickel. 


His  teft  of  its 
purity  defective, 


He  has  not  men¬ 
tioned  his  proof 
that  the  other 
oxide  obtained 
was  cobalt, 

— ?nor  the  de¬ 
gree  of  heat  to 
be  ufed, 

-—nor  the 
ftrength  of  the 
fulphuric  acid 
employed. 


on  the  addition  of  fulphuric  acid,  a  difengagement  of  nitrous 
acid  took  place  from  the  refidue  obtained  by  evaporation,  which 
was  alfo  caufed  by  the  addition  of  an  alkaline  lixivium  :  With 
ammonia  the  fame  effects  were  produced  which  have  been 
before  mentioned. 

The  relults  of  the  foregoing  experiments  are  : — The  ful- 
phates  and  nitrates  of  ammoniacal  nickel  feparated  from  co¬ 
balt  ore,  retain  always  fome  cobalt  in  their  compofition,  and 
it  is  impoflible  from  the  method  of  Hermftadt  modified  in  the 
preceding  manner,  to  obtain  an  oxide  of  nickel  without  a 
mixture  of  cobalt. 

b.  By  partially  decompofing  the  ammoniacal  nitrate  of  co¬ 
balt  by  evaporation,  an  oxide  of  nickel  is  obtained,  very  rich 
in  cobalt,  which  contains  nitric  acid;  and  the  oxide  of  nickel 
which  remains  undecompofed  in  this  fait,  retains  a  very  fmali 
quantity  of  cobalt. 

B.  Do6tor  Schnaubert  has  publitoed  (in  Tromfdorrs 
Journal  of  Pharmacy,  vol.  II.  p.  66)  a  method  of  obtaining 
the  oxide  of  nickel  pure:  Which  confifts  in  dilfolving  the 
metal  of  nickel  mixed  with  cobalt,  or  its  oxide  feparated  from 
other  fubftances,  in  nitric  acid,  in  precipitating  it  by  the  car-' 
bonate  of  potato,  and  in  heating  it  to  a  white  heat,  after  wattl¬ 
ing  and  drying  it.  In  this  manner  he  always  procured  a  yellow 
oxide,  on  which  he  caufed  very  ftrong  fulphuric  acid  to  boil ; 
which  gave  him  a  folution  of  oxide  of  nickel  of  a  grafs  green, 
while  the  oxide  of  cobalt  appeared  in  the  form  of  a  yellow' 
refidue.  He  proves  the  purity  of  the  fulphate  of  nickel  pre¬ 
pared  in  this  manner,  by  the  property  which  ammonia  has  of 
precipitating  it  of  a  bright  green,  and  when  added  to  excefs, 
of  re-difiolving  it  with  a  beautiful  deep  blue  colour;  but  this 
argument  appears  infufticient  to  thofe  who  know  that  oxide  of 
nickel,  although  mixed  with  many  hundredth  parts  of  cobalt, 
does  not,  how  ever,  experience  any  perceptible  change  in  the 
colour  ot  its  precipitates,  nor  in  its  ammoniacal  folutions. 
Betides  the  omiffion  of  indicating  the  means  by  which  he  was 
convinced  that  the  oxide,  which  was  the  refidue  of  the  fuU 
phuric  acid  folution,  was  really  an  oxide  of,  cobalt,  with  the 
vague  precept  of  heating  the  oxide  acquired,  without  the 
Jeatt  direction  relative  to  the  degree  of  the  fire,  and  the  ui>» 
certainty  which  he  leaves  of  the  degree  of  flrenglh  of  the 

ful  pburic 


NICKEL  AND  COBALT. 


265 


fulphuric  acid  which  he  ufed,  altogether  throw  doubts  on  the 
exaftnefs  of  the  procels  indicated,  which  the  following  expe¬ 
riments  may  elucidate. 

1.  A  portion  of  the  carbonic  oxide  of  nickel,  A  4,  was  Experiments  on 
expol'ed  during  an  hour  in  a  ftrong  fire  to  a  red  heat  approach-  ^ro'c^naui)Cr^ 
ing  white  heat.  The  oxide  while  hot  was  of  a  brownilh 

yellow;  after  cooling  it  atfumed  a  grey  colour  inclining  to 
yellow,  but  not  yellow.  The  oxide  obtained  by  the  evapo¬ 
ration  A  4,  having  been  treated  in  the  fame  manner  was  hill 
a  little  more  grey  than  the  preceding.  The  carbonic  oxide  of 
nickel  was  placed  again  for  half  an  hour  in  a  white  heat ; 
while  hot  it  was  yellow  inclining  to  brown,  but  when  cool,  it 
was  grey  inclining  to  brownith  yellow. 

2.  Thirty  grains  of  this  oxide  made  red  (hot),  were  put 
for  fome  hours  to  digeft,  with  ninety  grains  of  pure  lulphuric 
acid  of  the  fpecilic  gravity  1,860.  Being  then  heated,  the 
mafs  immediately  fwelled  up  with  an  explofive  noife,  and  ex¬ 
hibited  a  yellow  lubflance  inclining  to  a  green  ;  by  means  of 
ebullition  with  half  an  ounce  of  water  it  was  diffolved,  ex- 

’  cept  about  a  grain  of  a  yellowifh-grev  powder,  which  proved 
to  be  an  oxide  of  nickel  mixed  with  cobalt  and  a  little  dirt. 

Thirty-five  kgrains  of  oxide  of  nickel,  (obtained  by  heating 
brifkly  to  rednefs  60  grains  of  ammonical  nitrate  of  nickel 
prepared  by  evaporation),  afforded  the  fame  refult,  and  the 
'fame  phenomena,  on  being  treated  in  the  fame  manner  :  The 
fame  oxide  being  heated  for  half  an  hour  to  whitenefs,  ufing 
the  bellows  at  the  fame  time,  did  not  afford  a  yellow  mafs, 
but  one  of  a  yellow ifli  grey  inclining  to  a  green,  which  had 
the  fame  eifeCt  with  fulphuric  acid  that  has  been  already  re¬ 
lated. 

3.  The  experiment  was  again  repeated  with  diluted  ful-  The  experiment 
phuric  acid  ;  160  grains  of  ammonical  oxide  of  nickel,  which  r?peated  Wlt^ 

.  ,  ,  •  •  ,  r  r  \  ■  r  i  r  diluted  fulphu- 

had  been  precipitated  from  many  loin  lions  were  expoled  ror  r;c  acid. 
half  an  hour  to  the  moft  violent  white  heat,  under  the  ope¬ 
ration  of  the  bellows,  after  which  they  weighed  15  grains. 

This  fubftance  was  of  a  greenifli  yellow  here  and  there,  and 
of  a  blueith  grey  where  it  touched  the  crucible  ;  being  broken 
it  produced  a  black  grey  powder.  It  was  mixed  with  a  dram 
of  fulphuric  acid  diluted  with  five  drams  of  water;  at  that 
inffant  there  was  a  rapid  difengagement  of  gas,  and  on  heating, 
tb«  mixture  it  evidently  gave  out  hydrogen  gas.  After  a  fuffi- 

cient 
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The  rcfivlue  oxide 
of  nickel  mixed 
with  oxide  of 
cobalt. 


ii.ich  of  the  pre¬ 
cipitates  of  the 
foregoing  folia¬ 
tions  afford 
Co  bait. 


The  experi¬ 
ments  prove  that 
nickel  oxide 
does  not  become 
yellow ;  caufe  of 
the  miftake  of 
Dr.  Schnaubert 
on  this  point. 

It  is  not  pofllble 
to  obtain  pure 
nickel  in  his 

way. 


M.  Lehman’s 

method  too 
troubiefome  and 
expenlivc,  and 
M.  Bergman’s 
alfo. 


the  procefi  A  9 
repeated. 


cieiit  ebullition,  water  was  added,  and  the  folution  decanted 
off  clear.  The  relidue  was  treated  again  with  weak  tulphu- 
ric  acid,  and  then  gave  a  refidue  of  ten  grains  which  was  by 
no  means  oxide  of  cobalt,  but  oxide  of  nickel  mixed  with 
Cobalt,  as  its  folutions  in  the  acids  and  in  ammonia  proved. 
The  two  preceeding  folutions  were  each  feparately  analyfed 
by  pure  potato,  and  the  precipitate  was  befides  heated  with 
an  excefs  of  potato,  and  then  watoed  and  dried.  At  the 
proot  each  of  the  precipitates  afforded  cobalt,  which  was  al¬ 
ways  moft  pure  in  that  of  the  firft  folution  ;  for  the  lolution  in 
muriatic  acid,  laid  on  paper,  and  heated,  inclined  perceptibly 
to  a  yellow,  while  the  precipitate  of  the  fecond  folution  pro¬ 
duced  a  flain  of  a  clear  and  pure  green.  It  is  ft  range  that 
the  firft  folution  afforded  more  oxi-muriatic  acid  than  the 
fecond. 

Thefe  experiments,  and  others  made  by  the  author,  but  not 
related,  prove, 

A.  That  the  oxide  of  nickel  heated  either  nightly  or  viov 
lenlly  does  not  affume  a  yellow  colour  ;  and  if  this  colour 
was  obferved  by  M.  Schnaubert,  it  mud  have  been  caufed 
by  fome  fubftances  which  entered  into  the  corapofition  of  the 
oxide,  or  perhaps  by  the  mixture  of  a  little  arfenic, 

B.  That  it  is  impoffible  by  M.  Schnaubert^  method,  to  obtain 
an  oxide  of  nickel  exempt  from  cobalt;  fince  it  does  not  even 
effect  a  reparation  of  the  two  oxides  fo  far  as  to  be  perceptible 
to  the  eve. 

J 

C.  M.  Bueholz  hints  here  at  feveral  experiments  he  made 
with  a  view  to  find  an  acid  which  would  form  an  infoluble 
fait  with  one  of  the  oxides,  and  one  eafy  of  folution  with  the 
other,  but  which,  as  they  did  not  fucceed,  he  does  not  men¬ 
tion  ;  and  as  the  method  propofed  by  Mr.  Lehman  (in  the 
Cadmiologia,  part  II,  page  110}  of  fufing  fifteen  or  twenty 
times,  to  a  commencement  of  vitrification,  a  mixture  of  nickel 
and  cobalt,  in  order  to  fcorify  all  the  cobalt,  would  be  too 
troubiefome  and  expenfive,  as  would  that  alfo  indicated  by 
Bergman  ( Opvfcul ,  Piyfic,  et  chem,  Vol.  II.  p.  246 — 249)  of 
repeating  the  fufion  three  or  four  times  with  from  8  to  12  times 
the  quantity  of  pure  nitre.  The  procefs  indicated  A  4,  (con¬ 
fiding  of  a  partial  decompofition  of  the  ammonica!  nitrate  of 
nickel),  alone  remained  to  be  repeated.  For  this  purpofe 

oxide 
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oxide  of  nickel,  (which  was  feparated  from  the  triple  fait, 
not  dijfolved  at  the  firft  evaporation,  by  carbonate  of  potafh, 
was  treated  repeatedly,  (in  fuch  a  manner)  that  after  difl'olving 
it  in  nitric  acid,  recourfe,  was  had  to  the  ufeof  ammonia  and 
evaporation  as  before  defcribed.  In  this  method  was  obtained, 
entirely  free  from  cobalt,  an  oxide  feparated  by  potato  from 
the  triple  lalt,  which  had  been  rediffolved  after  evaporation, 
and  which  oxide  had  the  properties  mentioned  in  the  memoir 
printed  in  the  fecond  volume  of  the  Annales  de  Chimie. 

The  oxide  which  was  feparated  by  evaporation  from  the  The  oxide  en- 
ammoniacal  nitrate  of  nickel,  was  in  the  Iaft  operation  en- tIr,ely  f.reec!  ^ron? 

1  r  j  /*  ,  ,  ,  .  r  .  .  cobalt  in  the  la& 

tirely  treed  trom  cobalt ;  it  only  contained  a  ltill,  as  has  been  operation, 
obferved,  a  little  nitric  acid.  The  oxide  of  nickel,  which, 
after  having  been  laid  bare  by  evaporation,  ftill  contains  co¬ 
balt,  may  naturally  undergo  the  fame  operation  over  again. 

Th  is  method  may  be  made  ufe  of  untill  one  more  expedi-  This  method  re« 
tious  is  difcovered  by  farther  experiments,  fince  it  does  not  commended  tor 
occafion  any  confiderable  expence,  for  by  potato,  the  evapo-  the  ammonia 
ration  of  the  ammonical  nitrate  of  nickel  may  be  effe&ed  in  a  may  be  ^aveii 
retort,  and  alfo  the  fubfequent  decompofition  of  the  triple  procefs.  ° 
fait,  and  thus  the  ammonia  may  be  feparated  for  other  ufes ; 
in  like  manner,  in  works  on  a  great  fcale,  a  part  of  the  nitre  and  the  nitre 
may  be  recovered  from  the  laft  operation,  by  the  evaporation recovered* 
of  the  water  in  which  the  lubftance  has  been  waflied. 
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Sugar  prepared  from  Beets .  By  M ,  Hermbstadt.* 

The  method  of  M.  Achard  for  extra&ing  fugar  from  beets, 
was  fo  expenfive,  that  it  was  of  no  advantage  for  common 
ufe.  M.  Hermbftadt,  of  Berlin,  has  pra£tifed  another  me¬ 
thod,  which  is  eafily  performed,  and  affords  hopes  of  ren-  «, 

dering  this  fugar  cheaper  than  that  from  the  fugar-cane; 
which  is  as  follows  : 

After  having  bruifed  the  beets  in  a  mortar,  M.  Hermbftadt 
fubmits  them  to  the  operation  of  a  prefs,  to  extract  the  juice  The  expreiTei 
from  them  ;  which  is  then  placed  in  vefTels,  and  clarified  with  iulGe.of 
lime  in  the  fame  manner  as  cane-lugar.  by  lime, 

V 

#  Sonnini’s  Journal,  Tom,  II.  p.*33t. 
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and  then  evap»-  When  this  operation  is  finifhed,  the  liquor  is  evaporated  to 

A  coarifc^ugjr'i's tlie  confi^ence  of  a  fyrup  :  It  is  then  left  to  cool,  and  a  courte 
produced  on  fugar  is  obtained,  ot  a  dark-brown  colour  :  At  the  bottom  ot 
cooling.  the  vefTel  a  fyrup  remains,  which  may  be  ufed  for  domeflic 

purpofes. 

From  TOO  lb.  of  From  100  pounds  of  the  coarfe  fugar,  eighty  pounds  of 
this  coarfc  fugar,  wejj  cryftallized  fugar  are  obtained  by  the  firft  retining,  which 
fu.  armaybeob-  lugar  is  not  at  all  inferior  in  quality  or  whrtenels  to  that  ot 
tained.  the  cane.  The  whole  operation  may  be  completed  in  two 

days, 

Jr  is  probable  The  particular  fpecies  of  beet  which  M.  Hermbftadt  ufed 

He  mbftadt  [n  h|s  experiments,  is  not  mentioned  ;  but  it  is  moft  probable 
ufed  the  com-  '  ‘ 

mon  field  beet,  that  this  chemift  made  ufe  of  the  common  field  beet,  known 

or  root  of  fear-  jn  Germany  by  the  name  of  mangel  wortzel,  the  culture  of 

.  which  is  fpread  through  many  cantons  of  Germany.  This 

variety,  however,  contains  lefs  fugar  than  all  the  other  fpecies 

of  beets;  and,  for  this  reafon,  M.  Sonnini  is  of  opinion,  that 

if  fugar  can  be  obtained  from  beets  with  profit  and  economy, 

A  better  pro-  more  fuccefs  would  be  obtained  by  fubmitting  to  the  operations 

duce  might  be  eleferibed,  the  fmall  red  beet,  called  in  France  that  of  Cajilc - 
obtained  from  „  ... 

the  fmall  red  beet  naudery,  which  is  the  fweeteft  of  all. 

of  Caftlenau- 

«fery.  - -  — . . . -  - - -  —  ... - - 

XIX. 

I 

Method  of  flacking  Tur  nips,  to  preferve  them  through  the  Winter. 
By  Mr.  John  Shirreff,  of  Captain  Head,  near  Had¬ 
dington,  N.  Britain .* 

Rapa  folo  molli  et  acre  humidulo  laetantur. 

Prefervation  of  SaTISFIED,  from  obfervation  and  experience,  that  turnips 
turnips  through  are  founclation  of  the  heft  hufbandry  on  almofl  all  foils  and 
litualions  in  the  arable  diftrifts  of  Great  Britain;  and  that 
this  crop  fliould  always  be  drawn,  except  from  blowing  fands, 
or  light  moorifli  foil,  on  both  of  which  it  fliould  always  be  in 
part  confumed  on  the  ground  with  fheep  ;  convinced  alfo, 
that  turnips,  if  poflible,  fliould  be  off  all  foils,  and  the  land 


*  Soc.  Arts,  1805. 
for  this  method. 


The  premium  of  30  guineas  was  awarded 

*•  » 
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ploughed  up  before  the  middle  of  December,  at  the  laleft,  Prefervatiw  of 
to  fecure  the  fucceeding  corn  crop,  and  grades,  or  clovers, 
with  either  of  which  every  field  that  carried  a  turnip  crop 
the  preceding  feafon,  thould,  in  almoft  every  cafe,  be  fovvn 
down ;  and  iinprelTed  with  the  many  higli  advantages  at¬ 
tending  this  practice,  as  toon  as  my  pea  and  bean  ftubbles 
are  ploughed  up,  and  Town  with  wheat,  my  turnips  are  be¬ 
gun  to  be  drawn,  and  Hacked  up^ibrufe  during  the  following 
winter  and  fpring.  If  the  difiance  of  the  turnip-field  from 
the  hornefiead  does  not  exceed  a  quarter  of  a  mile,  two  double 
horfe  carts  only  are  employed,  and  more  in  proportion  to  the 
difiance  of  the  turnip  field,  or  number  of  hands  you  may  be 
able  to  command  to  carry  on  the  work.  One  clever  driver 
is  lufficient  for  two  carts,  and  two  for  three  carts,  &c.  one 
cart  being  always  in  the  field  loading  or  loaded.  On  being 
brought  home,  the  turnips  are  inftantly  tumbled  out  at  the 
fiack ;  which  is  done  with  great  facility,  from  the  conftruc- 
tion  of  the  carts  in  this  difirid,  which  to  convenience  and 
firenglh  likewife  add  lightnefs,  to  enable  horfes  to  move  at 
a  fmart  pace  with  them  when  empty.  The  turnips  tumbled 
out  of  the  cart,  are  trimmed  of  their  leaves,  and  cleaned 
of  any  earth  that  may  adhere  to  them,  by  women,  &c.  be¬ 
fore  being  put  into  the  fiack.  Old  table-knives  do  very  well 
for  the  purpofe,  and  the  leaves  fiiould  be  cut  off  clofe  to  the 
root ;  the  back  of  the  knife  being  ufed  for  removing  any  pieces 
of  foil  that  may  ftick  on  the  turnip. 

Women,  & c.  trim  the  turnips,  and  put  them  into  firong 
coarfe  wicker  bafkets,  to  be  carried  forward  by  a  man,  who 
hands  them  to  another,  who  lays  them  into  or  on  the  fiack. 

The  ground  on  which  the  turnips  are  placed  ought  to  be  dry 
bottomed.  If  that  is  not  the  fort  of  foil  where  you  find  it 
mofi  convenient  to  make  your  fiack,  a  quantity  of  boulders 
may  be  put  on,  regularly  fpread  over  the  ipace,  to  the  thick- 
nefs  of  at  leaft  eighteen  inches.  My  corn-rick  yard,  being 
dry  ground,  has  been  ufed  as  the  place  for  keeping  my  tur¬ 
nips  in.  The  fiacks  have  been  made  about  ten  feet  wide, 
by  driving  a  row  of  flakes  into  the  ground  parallel  to  the 
wall  of  the  yard,  which  ferves  infiead  of  another  row.  The 
wall  is  only  about  five  feet  and  a  half  high,  and  the  ftakes 
are  driven  to  the  fame  height.  The  infide  of  the  wall  and 
ftakes  are  lined  with  compact  bunches,  or  (heaves  of  wheat- 
Vql.  XIII. — March,  1806,  U  ftfaw, 
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Hraw,  about  ten  inched  in  diameter,  placed  horizontally  on 
the  ground  or  boulders,  and  introduced,  as  wanted,  during 
the  operation  of  Hacking.  A  tire  of  the  largeft  turnips  are 
placed  one  above  another,  on  the  infide  of  the  bundles  of 
ftravv,  more  particularly  on  the  fide  guarded  by  the  Hakes, 
till  the  pile  reaches  the  height  of  five  feet  from  the  ground, 
or  from  the  boulders,  if  it  has  been  found  necefiary  to  fpread 
any  over  the  ground.  The  inner  part  of  the  Hack  is  at  the 
fame  time  gradually  made  up  with  turnips  put  in  promif- 
cuoufly;  along  which  a  plank  is  laid,  and  occafionally  fiiifted 
as  the  pile  rife:*,  for  the  man  who  builds  the  Hack  to  Hand 
on  without'  bruifing  the  turnips  with  his  flioes.  When  the 
pile  of  turnips  is  reared,  in  the  manner  defer ibed,  to  the 
height  Of  above  five  feet,  it  is  gradually  contra&ed  inwards, 
on  both  tides,  at  an  angle  of  about  forty-five  degrees,  like 
the  roof  of  a  barn  ;  the  largefi  turnips  being  Hill  piled  on 
the  Out  fide,  till  the  roof  is  fo  far  completed.  The  Hack  is 
every  day  fo  far  finifhed  in  height  as  it  is  extended  in  length, 
itnd  is  Covered  with  wheat  Hraw  thatch,  roped  down  vVitli 
twitted  bands  of  oat- Hraw  before  evening,  to  feeure  (he 
Hacked  turnips  from  rain  that'  may  fall  during  the  night.  The 
thatch  is  laid  on  a'  foot  thick,  and  fecured  in  the  fame  fimple, 
effectual  manner,  that'  corri-rickS  are  covered  in  Northumber¬ 
land,  Berwickfhife,  and  the  Lothian's ;  with  this  difference 
only,*  that  the  Hraw  i<  four  times  as  thick  laid  on  the  turnip 
as  on  the  corn,  to  exclude  cold  as  well  as  wet ;  and  that 
there  is  a  rail  of  wood  Hr  etched,  hanging  horizontally  at  the 
tops  of  the  wall  and  Hakes,  to  fix  the  Hraw  ropes  to,  which 
feeure  the  thatch  on  the  Hack.  The  end  of  the  Hack  is  every 
night  covered  with  bundles  of  wheaf-firaw,  which  are  removed 
next  day,  or  when  building  recommences. 

Three  men  are  employed  in  the  field  to  load  and  difpatch 
the  carts,  occafionally  affifiing  four  women  who  draw  the 
turnips,  Hriking  off  the  top  root  with  a  Hrong  heavy  knife, 
leaving  the  turnips  on  the  tops  of  the  drills  as  drawn  and 
chopped,  with  the  leaves  all  in  one  direction,  to  be  readily 
laid  hold  of  by  the  men  who  lift  them  up  to  the  cart.  The 
horfes  pafs  along  in  the  fpace  between  the  two  rows  or  drills 
of  the  turnips,  which  may  be  drawn  :  and,  being  at  thirty 
inches  apart,  and  the  extremities  of  the  wheels  about  five 
feet  from  each  other,  it  is  evident  a  wheel  runs  in  the  middle 

of 
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of  each  fpace  between  the  contiguous  drills,  without  injuring  Preferration  of 
the  turnip,  whether  drawn  or  not.  When  the  cart  is  about  t“rniP9 
to  turn,  alter  being  loaded,  the  men  move  the  turnips  to 
make  room  lor  the  horles,  putting  them  into  the  cart  as  part 
of  the  load. 

Expencesof  dr  ailing,  carting,  trimming,  flacking,  covering,  fyc. 
a  flatute  acre  of  good  turnip , — at  the  diflance  of  not  wore 
than  a  quarter  of  a  mile  from  the  flack , 

r£ .  5.  dt 

Two  double-horfe  carts,  and  one  man  -  0  16  0 

Two  men  loading,  drawing,  building,  8cc.  -  0  S  4 

Seven  women  drawing  and  trimming  -  -  0  4  1 

Two  girls  trimming  -  -  -  *  -  010 

Four  ditto  and  boys  ditto  -  -  -  -  -018 

Twilling  ropes,  drawing  thatch,  thatching,  wafte 

of  thatch,  Hakes,  &c.  fay  0  3  6 

1  14  7 

The  above  is  a  fair  average  of  the  expence  of  fecuring 
fomewhat  more  than  twelve  and  a  quarter  ftatute  acres  lalt 
feafon,  which  was  all  I  drew  ;  and  one  field  of  two  acres, 
one  rood,  thirty-three  perches,  was  fo  far  diftant  as  to  re¬ 
quire  three  carts,  and  two  drivers.  That  field,  however, 
was  firft  drawn,  and  the  weather  being  fine  and  moderate, 
more  work  was  done  in  proportion  to  the  length  of  the  day, 
which  was  alfo  longer.  Women  and  children  cannot,  in¬ 
deed,  exert  themfelves  with  fpirit,  in  raw  cold  weather. 

06tober  is  perhaps  the  bell  month  to  draw  in.  It  is  a  quef- 
tion  with  me,  whether  the  average  of  the  acres  that  are 
under  turnip  in  the  ifland,  if  the  weight  exceeds  twenty- 
four  tons,  does  not  coft  more,  merely  for  drawing  and  carting 
only.  When  it  is  conlidered  that  this  operation  is  performed 
often  in  cold,  frofhq  and  ftormy  weather,  and  that  frequently 
much  fnow  may  be  to  be  removed  before  the  turnip  can  be 
feen.  If  no  fnow  has  fallen  before  the  froft  fets  in,  the 
turnips  mull  be  hoed  up  wfith  infiruments  for  the  purpofe. 

Many  are  cut,  and  much  left  in  the  ground  of  the  lower 
part  of  the  root.  After  all  this  labour,  what  is  obtained  is 
frequently  no  better  than  a  lump  of  ice,  environed  with  earth, 
frozen  fo  firmly  to  its  furface,  that  nothing  but  thawing  in 

U  2  cold 
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cold  water  can  ever  render  it  fit  to  be  touched  by  the  mouth 
of  any  animal  whatever. 

Admitting,  however,  the  expence  of  drawing  and  carting 
to  be  the  tame,  all  that  can  be  flated  as  extraordinary  ev 
pence  is  the  coft  of  trimming  and  tacking,  which  amounts  to 
1 1$.  3d.  an  acre.  On  the  other  hand,  we  have  the  advantage 
of  having  fine  frefh  clean  turnips,  always  fecure  and  at  com¬ 
mand,  to  carry  on  feeding  and  breeding  flock;  at  the  fame 
time  that  all  Iofs  by  rotting  in  the  fpring  months  is  prevented, 
which  is  frequently  thirty  and  even  fifty  per  cent,  on  all  the 
crop  that  remains  in  the  fields,  after  the  firft  of  February. 
Above  all,  the  practice  of  drawing  and  flacking  before 
winter,  by  admitting  of  early  ploughing  to  mellow  the  foil, 
feeures  a  valuable  corn,  and  fucceeding  clover  crops.  When 
all  thefe  circumfiances  are  maturely  weighed,  the  expence  of 
eleven  (billings  and  three-pence  will,  to  every  enlightened 
agriculturifl,  appear  but  trifling  to  obtain  fuch  very  valuable 
advantages.  The  writer  of  this  little eflay  has  had  the  fatis- 
faftion  of  having  excellent  crops  after  his  turnips,  this  feafon ; 
while  almofl  every  other  crop  in  the  neighbourhood  was  in¬ 
different;  and  fome  on  rich  dry  loams,  high  rented,  by  being 
fown  in  the  months  of  April  and  May,  on  the  fpring  plough¬ 
ing,  after  turnips  eaten  off  with  fheep,  were  fo  miferable,  as 
evidently  to  pay  nothing  after  expences  of  labour,  feed,  and 
reaping.  The  young  clovers  too,  fown  with  thefe  crops, 
have  almofl  entirely  perifhed  from  want  of  moifiure.  The 
lofs  of  the  crop  and  clover  feed  is  not  all :  the  fyflem  fuffers  a 
derangement,  the  confecjuences  of  which  none  but  pradlical 
men  can  calculate. 

One  thing  remains  to  be  noticed,  which  is,  that  twenty-fix 
young  cattle,  cows,  and  yearling  calves,  were  kept  nearly 
three  weeks  on  the  turnip  trimmings,  with  oat-flraw  along 
with  them,  to  their  ifnpfpyement ;  and  that  many  more  might 
have  been  kept,  had  they  been  provided  in  time.  A  quantity 
of  good  manure  was  made :  and,  eftimating  all  advantages 
arifing  from  the  confumption  of  the  leaves  in  this  way,  at  no 
more  than  3d.  a  head  per  night,  for  the  keep  of  each  beaft, 
the  amount  will  exceed  the  expence  of  trimming  and  flacking 
the  whole  crop  of  turnips  on  twelve  acres  and  a  quarter. — 
The  leaves  that  remain  on  turnips  after  Chriflmas,  are  either 
unfit  to  be  eaten,  or  wafled  by  the  frofls. 
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XX. 

Account  of  fame  Specimens  of  Bufaltes  from  the  northern  Coajl 

of  Antrim.  By  the  Rev.  Dr.  William  Richardson.* 

THE  Reverend  Dr.  William  Richardfon,  late  F.  T.  C.  D.  Remarks  on  the 
having  lent  to  Dr.  Hope  a  collection  of  Ipecirnens  from  the 
northern  coalt  of  Antrim,  with  a  catalogue  and  obfervations,  trim, 
the  fpecimens  were  exhibited,  and  the  obfervations  were 
read  in  the  Royal  Society,  March  1803. 

Siliceous  Bafult . 

Dr.  Richardfon  difeovered  the  foffil  to  which  he  gives  this 
name,  in  the  peninfula  of  Portrulh,  four  or  five  years  ago. 

It  abounds  alfo  in  the  Skerry  iflands,  a  reef  of  rocky  iflots 
extending  from  the  northern  point  of  Portrulh-head  for  about 
a  mile  eaflward.  A  fmall  part  of  every  one  of  thofe  iflots 
is  formed  of  this  Pone,  while  the  remainder  confifls  of  coarle 
bafalt,  fimilar  in  all  refpects  to  that  on  the  eaft  fide  of  the 
above-mentioned  peninfula.  It  is  met  with  in  one  or  two 
other  places. 

This  Pone  is  arranged  in  Prata,  from  ten  to  twenty  inches 
thick,  all  Peadjly  parallel  to  one  another,  and  every  Pratum, 
as  far  as  can  be  obferved,  preferving  an  uniform  thicknefs 
through  its  whole  extent.  When  thefe  Prata  are  quarried 
into,  they  appear  to  be  conPru&ed  of  large  prifms,  generally 
pentagonal,  w-hich  when  broken  divide  into  fmaller  prifms. 

This  internal  prifmatic  conPruClion  frequently  gives  an  irre¬ 
gular  or  fhivery  appearance  to  the  fraClure,  which  however 
is  often  conchoidal,  and  the  grain  as  uniform  as  in  the  GianPs 
Caufeway  bafaltes. 

The  beds  of  this  foflil  are  remarkable  for  containing  marine 
exuviae  in  great  abundance,  particularly  impretlions  of  cornua 
ammonis .  The  flat  fliells  and  impretlions  contained  in  thefe 
Pones,  are  Peadily  parallel  to  each  other,  and  perpendicular 
to  the  axis  of  the  prifms.  It  mufl  be  obferved,  that  the  prif¬ 
matic  conPruclion  is  never  interrupted  by  the  fliells  difperfed 
through  it ;  the  planes  which  (eparate  the  prifms  palling 
equally  through  the  fliells  and  the  Pone  itlelf. 

v  t  • 
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coall  of  An* 
trial. 


*V.nr?natk 
printed  at  Con- 
flaatinopk* 


T. Parian  obi«r- 
*atoi  y. 


The  grain  of  this  (lone  palfes  by  infenfible  (hades  from  a 
high  degree  ot  finenels,  until  it  become  undiftinguilhable  from 
tliat  ot  the  common  columnar  bafaltes. 

The  name  of  Siliceous  Bafalt,  which  Dr.  Richardfon  em¬ 
ploys,  was  firft  given  to  this  foffil  by  Mr.  Pidet  of  Geneva, 
when  he  vifited  Porliufh,  in  a  tour  through  Ireland  two  years 
ago.  He  confidered  it  as  a  variety  of  bafalt,  containing  a 
greater  proportion  of  fi/ica  than  ufual. 

The  ftrata  of  filiceous  bafalt,  both  at  Portrufh  and  the 
Skerry  iflands,  generally  alternate  with  flrata  of  equal  thick- 
nefs  of  a  coarfe-grained  bafalt  of  a  grey  colour.  The  ma¬ 
terials  of  the  flrata  grow  into  each  other,  fo  as  to  form  one 
folid  mats,  from  which  it  is  eafy  to  quarry  pieces  in  the  con¬ 
iine  of  the  two  ftrata,  with  a  part  of  each  adhering;  but  the 
coarfe  bafalt,  as  it  approaches  very  near  to  the  fine,  always 
abates  fomewhat  of  its  coarfenefs  ;  yet  the  line  of  demarcation 
k>  left  completely  diftmd. 

( 1  he  conclafion  in  our  next.) 
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Almanack  printed  at  Conjlantinaple . 

•  *  .  * 

i;  OR  the  firlt  time  an  almanack  has  been  printed  at  Conftan- 
tinople,  under  the  diredion  of  Abdorahman.  The  printing- 
office  was  eflablifhed  in  17  16,  by  Said  (who  had  heen  at  Paris 
with  his  father,  the  ambalfador),  and  by  Jbrahim,  an  Hunga¬ 
rian  :  Achmet  the  Third  patronized  them,  and  they  printed 
many  books ;  but  an  almanack  was  never  before  printed. 


Obfervatory  at  Bavaria. 

The  Eledor  of  Bavaria,  a  few  months  before  the  arrival  of 
the  French  armies,  caufed  an  obfervatory  to  be  ereded  in  the 
neighbourhood  of  Munich.  The  fituation  chofen  for  its  con- 
hrudion,  takes  in  an  extenfive  horizon.  Profelfor  Seyfer,  a 
celebrated  aftronomer  of  Gottingen,  was  nominated  diredor 
of  this  eftablifliment. 

o 

*»  '  t 
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F.jldblJhmcnts  for  Natural  Phihfophy  in  the  Ukraine. 

The  rich  land-owners  in  the  Ukraine  and  Volhinia,  have  Eftabliftment 
contributed  largely  for  the  eftablilhment  of  Lyceums  for  lofophy'in  the 
teaching  natural  philofophy,  at  Krzeminieo,  and  at  Winnica.  Ukraine. 
The  library  and  philofophical  apparatus  of  the  King  of  Poland, 
have  been  purchased  for  this  purpofe.  M.  Sniadecki  has  re¬ 
ceived  a  fum  equal  to  5001.  to  purchafe  telefcopes  and  clocks ; 
and  no  expence  is  to  be  fpared  in  properly  furnifhing  the  ob- 
lervatories  with  inftruments. 


Obfervatory  at  Mofkow. 

M.  Goldbach,  an  able  aftrOnomer  of  Leipfic,  has  been  no-  Obfervatory  at 
minated  profeflor  of  the  univerfity  of  Mo  Ik  aw,  with  a  falary  Mofkow. 
equal  to  250/.  He  is  to  have  thedire&ion  of  the  conftru&ion 
of  a  new  obfervatory,  to  furnifh  it  with  inftruments,  to  make 
regular  obfervations,  and  to  inftrudt  fome  young  men  in  prac¬ 
tical  agronomy  who  have  been  previously  inflructed  in  the 
preparatory  fciences,  and  to  give  a  courfe  of  lectures  in  theo¬ 
retical  agronomy  in  one  of  the  halls  of  the  Univerfity. 

They  polfefs  many  of  Cary's  telefcopes,  of  different  powers  ; 
an  excellent  afironoinical  clock  ;  a  chronometer,  made  by 
Arnold  ;  a  portable  circle,  of  one  foot  diameter;  and,  it  was 
reported,  had  ordered  one  of  three  feet  diameter  from  the 
fuccetfor  of  Mr.  Ramfden  :  Thus  M.  Goldbach  will  be  pro¬ 
vided  with  every  inftrument  necefifary  and  ufeful  to  afironomy, 
af  (he  obfervatory  of  Mofkow. 

M.  Goldbach  has  taken  the  opportunity  of  his  journey,  to 
determine  the  pofition  of  fome  towns;  among  others  that  of 
Riga,  lh  21'. 0,  and  56°  51'. S. 

At  the  fame  time  that  M.  Goldbach  is  engaged  with  the 
agronomical  efiablifhment  at  Mofkow',  MM.  Schubert  and 
Wifniewfld  are  employed  at  the  obfervatory  of  Peterfburgh; 
and  there  is  reafon  to  expe<5t  a  feries  of  obfervations  from  that 
part  of  the  world. 


Solar  Tables. 

fet  of  tables  of  the  fun,  compofed  by  M.  Delambre,  have  Solar  Tablss. 
been  printed  at  Palis,  in  which  there  are  many  new  equa¬ 
tions. 
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Erneft  the  Se¬ 
cond’s  bequeft: 
to  his  observa¬ 
tory. 


lions,  and  of  which  all  the  elementary  parts  have  been  verified 
by  new  obfervations.  A  fet  of  tables  of  the  moon’s  motion 
are  alfo  to  be  printed,  and  when  they  are  completed,  thofe  of 
the  planets  will  follow. 

•  1  f 

Bcquejl  of  Erntjl  the  Second  relative  to  his  Objervatory, 

Erneft  the  Second,  late  Duke  of  Saxe-Gotha,  was  remark¬ 
ably  attached  to  agronomical  ftudies.  He  made  obfervations 
and  calculations  himfelf,  affifted  in  compofing  books  on  the 
fubjedl,  and  furnitlied  the  funds  for  their  publication.  He  en¬ 
abled  M.  Zach  to  meafure  a  degree  of  the  meridian  in  Ger¬ 
many,  and  defrayed  the  expences  from  his  private  purfe ;  fo 
that  he  united  to  the  merit  of  a  connoifiTeur  in  the  fcience, 
that  of  an  author,  a  patron,  a  man  of  fcience,  and  of  a  gene¬ 
rous  prince. 

He  left  in  his  will  a  fum  equal  to  about  1330/.  to  form  a  fund 
for  the  maintenance  of  the  oblervatory  of  Seeberg,  near  Go¬ 
tha,  which  was  built  out  of  his  own  private  eftate ;  and  or¬ 
dered  his  fuccefTor  to  ere£t  no  other  monument  to  his  fame, 
but  the  careful  fupport  of  this  eftablifhment. 

Baron  de  Zach,  who  has  given  a  copy  of  the  will  in  his 
Journal,  adds,  ««  That  he  can  allure  the  lovers  of  fcience, 
that  the  will  of  the  father  will  not  only  be  fulfilled,  but  fur- 
paired  by  his  fuccelfor,  the  prefent  Duke  Emilius  Leopold 
Auguflus,  who  has  already  Ihewn  the  moft  marked  proofs  of 
bis  attachment  to  the  fciences. 

“  In  a  codicil  to  the  will  the  Duke  repeated,  1  I  forbid  ex- 
1  prefsly  the  elevation  of  any  monument  to  my  memory,  or 
*  even  an  epitaph,  or  any  monument  at  or  near  my  tomb.” 

fr  I  ■  •  ■  •  ■  ,  » 

% 

'  «,  '  r,  **  %  /  J 

,  < 

I 


Uichoisonls  TMloo.  Journal  VoLJULJ’iyi.  p.  294- 


A 


JOURNAL 

OF 

NATURAL  PHILOSOPHY,  CHEMISTRY, 

AND 

T  II  E  ARTS. 


APRIL,  1806. 


ARTICLE  I. 

Letter  from  T.  Young,  M.D.  F.  R.S.  fyc.  claiming  the  Lamp 
defcribed  in  our  lajl  Number,  and  demanding  an  Explanation 
from  the  anonymous  Communicator. 


To  Mr.  NICHOLSON, 


SIR, 


1  WAS  much  furprized  on  feeing,  a  few  days  ago,  the  figure  Concerning  thg 
of  a  lamp  contained  in  the  fourth  plate  of  your  Number  for 
February  lalh  I  truft  you  will  be  convinced,  upon  infpection 
of  the  figure  which  I  now  fend  you,  and  which  was  engraved 
before  Chrifimas,  that  your  correfpondent  A.  F.  muft  have 
copied  his  lamp  from  that  which  is  here  reprefented  ;  and  I 
am  fure  you  will  think  I  have  a  right  to  demand  a  public  ex¬ 
planation  of  the  manner  in  which  he  procured  a  fight  of  a 
plate  not  yet  published,  and  of  the  motives  which  induced 
him  to  make  fo  unjufiifiable  a  ufe  of  it.  I  fiiall  referve  the 
complete  explanation  of  this  lamp  for  the  wTork  to  which  the 
plate  belongs,  which  has  been  long  in  the  prefs,  and  which 
will  foon  be  ready  for  publication ;  i  fiiall  only  obferve  that 
Vql.  XIII, —  April,  1806.  X  it 
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it  is  in  a  great  meafure  free  from  the  inconvenience  which 
A.  F.  has  attributed  to  it,  (p.  168)  and  that  the  “  (mall 
fliaded  circle”  is  not  a  **  perforation,”  but  a  weight  attached 
to  the  counterpoife, 

I  am,  Sir, 

#  Your  very  obedient  Servant, 

THOMAS  YOUNG. 

Welbk »c  Street, 

March  15,  1806. 


■k 
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II. 


On  the  Tendency  of  Elajlic  Fluids  to  Dijj'ufion  through  each 
other .  By  John  Dalton  *. 


Mixed  elaftic 
fluids  of  dif¬ 
ferent  densities 
<to  aot  feparate } 


but  will  they 
mix  without 
agitation* 


Dr.  Prieftley 
thinks  not. 


In  an  early  period  of  pneumatic  chemiflry  it  was  difcoverec! 
that  elaftic  fluids  of  different  fpecific  gravities  being  once  dif- 
fufed  through  each  other,  do  not  of  themfelves  feparate,  by 
long  ftanding,  in  fuch  manner  as  that  the  heavieft  is  found 
in  the  lowefl  place;  but  on  the  contrary,  remain  in  a  flate  of 
uniform  and  equal  diffufion. 

Dr.  Prieftley  has  given  us  a  fection  on  this  fubjeft  (vid. 
Experiments  and  Obfervations,  &c.  abridged.  Vol.  II.  p.  441) 
in  which  he  has  proved  the  fact  above-mentioned  in  a  fatis- 
faciory  manner;  and  every  one’s  experience  fince,  as  far  as- 
I  know,  !>as  coincided  with  his  conclufions.  He  has  not 
offered  any  conjedure  concerning  the  caufe  of  this  deviation 
from  the  law  obfervied  by  inelaflic  fluids ;  but  he  fuggefls  that 

if  two  kinds  of  air  of  very  different  fpecific  gravities,  were 
put  into  the  fame  veffel,  with  very  great  care,  without  the 
lead  agitation  that  might  mix  or  blend  them  together,  they 
might  continue  feparate,  as  with  the  fame  care  wine  and  water 
may  be  made  to  do.” 

The  determination  of  this  point,  which  feems  at  firft  view 
but  a  trivial  one,  is  of  confiderable  importance;  as  from  it 
we  may  obtain  a  flriking  trait,  either  of  the  agreement  or 
difagreement  of  elaftic  and  inelaflic  fluids  in  their  mutual 
aft  ion  on  each  other. 


*  Manchefter  Memoirs,  Vol.  I.  New  Series. 


It 


elastic  fluids;  .  21 9 

T t  is,  therefore,  the  fubjedt  of  the  following  experiments  Inquiry  by  «- 
to  ascertain  whether  two  elaftic  fluids  brought  into  contact,  J^ewsThe^con^ 
could  intermix  with  each  other,  independently  of  agitation,  trary. 

The  refult  feems  to  give  it  in  the  affirmative  beyond  a  doubt, 
contrary  to  the  fuggeftion  of  Dr.  Prieftley ;  and  eftablifhes 
this  remarkable  fadt,  that  a  lighter  elaftic  fluid  cannot  reft 
upon  a  heavier ,  as  is  the  cafe  with  liquids ;  but,  they  are  con¬ 
stantly  active  in  diffufing  themfelves  through  each  other  till  an 
equilibrium  is  effected,  and  that  without  any  regard  to  their 
fpecific  gravity,  except  fo  far  as  it  accelerates  or  retards  the 
effedf,  according  to  circumftances. 

The  only  apparatus  found  neceffary  was  a  few  phials,  and  Apparatus, 
tubes  w  ith  perforated  corks ;  the  tube  moftly  ufed  was  one 
ten  inches  long,  and  of  inch  bore  ;  in  fome  cafes  a  tube 
of  30  inches  in  length  and  y  inch  bore  was  ufed  j  the  phials 
held  the  gales  that  were  fubjedts  of  experiment  and  the  tube 
formed  the  connection.  In  all  cafes,  the  heavier  gas  was  in 
the  under  phial,  and  the  two  were  placed  in  a  perpendicular 
pofition,  and  fuffered  to  remain  fo  during  the  experiment  in  a 
ftate  of  reft;  thus  circumftanced  it  is  evident  that  the  effedt  of 
agitation  was  fufficiently  guarded  againft ;  for,  a  tube  a U 
mod  capillary  and  ten  inches  long,  could  not  be  inftrumental 
in  progagating  an  intermixture  from  a  momentary  commotion 
at  the  commencement  of  each  experiment. 

FIRST  CLASS. 

Carbonic  Acid  Gas,  with  Atmofphci'ic  Air,  Hydrogenous * 

Azotic  and  Nitrous  Gafes . 

1.  A  pint  phial  filled  with  carbonic  acid  gas,  the  30  inch  Carbonic  add 
tube  and  an  ounce  phial,  the  tube  and  fmall  vial  being  filled 
with  common  air,  w'ere  ufed  at  firft.  In  one  hour  the  fmall 
phial  was  removed,  and  had  acquired  no  fenfible  quantity  of 
acid  gas,  as  appeared  from  agitating  lime  w'ater  in  it.  In 
three  hours  it  had  the  acid  gas  in  great  plenty,  inftantly  making 
lime  water  milky.  After  this  it  was  repeatedly  removed  in 
the  fpace  of  half  an  hour,  and  never  failed  (o  exhibit  figns  of 
the  acid  gas.  Things  remaining  juft  the  fame,  the  upper 
phial  was  filled  with  the  different  gafes  mentioned  above  re¬ 
peated!  y,  and  in  half  an  hour  there  was  always  found  acid 
fufficient  to  make  the  phial  \  filled  with  lime  water  quite 

X  2  milky. 
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rrulky.  There  was  not  any  perceptible  difference  whatever 
gas  was  in  the  upper  phial  *. 


SECOND  CLASS. 

Hydrogenous  Gas  with  Atmofphcric  Air  and  Oxigenous  Gas. 
Hydrogen,  with  I.  Two  fix  ounce  phials  were  conneded  by  the  tube  of  a 
^'oxigen0  a  r  ^°^acc0  pipe*  three  inches  long,  the  upper  containing  hy¬ 
drogenous  gas,  the  lower  atmofphcric  air:  after  (landing  two 
hours,  the  lower  phial  was  examined  ;  the  mixed  gafes  it 
contained  made  fix  explofions  in  a  finall  phial.  The  gas  in 
the  upper  alio  exploded. 

2.  Two  four  ounce  phials  conneded  with  the  ten  inch  fmall 
tube  flood  two  days,  having  common  air  and  hydrogen  gas. 
Upon  examination  the  upper  was  found  to  be  y  common  air 
by  the  tefl  of  nitrous  gas.  The  gas  in  the  under  exploded 
fmartly;  that  in  the  upper  moderately  with  a  lambent! 
flame. 

3.  Two  one  ounce  phials  were  conneded  by  the  ten  inch 
tube,  containing  common  air  and  hydrogenous  gas ;  in  three 
hours  and  a  half  the  upper  was  about  y  common  air  and  the 
under-;  the  former  exploded  faintly;  the  latter  fmartly. 

4.  Two  one  ounce  phials  were  conneded  as  above;  the 
under  containing  gas  about  |  oxygenous,  the  upper  hydroge¬ 
nous  :  In  three  hours  the  latter  was  y  oxygenous,  and  the 
former  about  \ ;  (he  upper  exploded  violently,  the  under, 
moderately. 

5.  Two  one  ounce  phials  were  again  conneded,  the  lower 
having  atmofphcric  air,  the  upper  hydrogenous  gas;  they 
hood  fifteen  hours,  and  were  then  examined;  the  upper  gave 
1.67  with  nitrous  gas,  the  under  1.66. —  Hence  it  is  evident 
that  an  equilibrium  had  taken  place,  or  the  two  gafes  were 
uniformly  diffufed  through  each  other  in  both  phials. 


t  h  r  i<  D  CLASS. 


Nitrous  gas 
with  oxigenous, 
atmofpheiic  hy¬ 
drogenous,  and 
3zote. 


Nitrous  Gas,  with  Oxigenous  Gas,  Atmojpheric  Air ,  Hydro¬ 
genous  and  Azotic  Gafes. 

The  refulls  of  (he  preceding  experiments  upon  gafes  that 
have  no  known  affinity  for  each  other,  were  conformable  to 

*  The  fmall  tube  of  ten  inches  was  then  ufed  and  a  phial  of 
common  air ;  in  one  hour  much  acid  gas  had  come  through,  as 
appeared  by  lime  water. 
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tvhat  a  priori,  I  had  conceived;  for,  according  to  my  hy- Nitrous  gas 
pothefis,  every  gas  ditfufes  itfelf  equably  through  any  given  ^^ofph^ic  hy-* 
tpace  that  may  be  alligned  to  it,  and  no  other  gas  being  in  drogenous,  and 
its  way  can  prevent,  though  it  may  confiderably  retard  this azote* 
dilution.  But  in  fome  of  the  following  experiments,  in  which 
the  two  gates  arc  known  to  have  a  chemical  affinity  for  each 
other,  I  expected  different  ret  alts  from  what  are  found;  per¬ 
haps  without  fufficient  reafon.  For,  chemical  union  cannot 
take  place  till  the  particles  are  brought  into  contiguity ;  and 
the  elaffic  force  which  fets  them  in  motion  appears,  from  the 
above  experiments,  to  be  a  principle  diametrically  oppofite 
to  affinity.  That  circulation  of  elaffic  fluids,  therefore, 
which  we  have  now  before  us,  cannot  be  accelerated  by  their 
having  a  chemical  affinity  for  each  other.  Another  circum- 
itance  delerves  explanation; — when  nitrous  and  oxygenous 
gas  are  in  the  two  phials,  the  refiduary  gales  after  the  ex¬ 
periment  are  nearly  as  pure  as  before  ;  becaufe  thofe  portions 
of  them  that  meet  in  the  tube,  form  nitrous  acid  vapour, 
which  is  abforbed  by  the  moiffure  in  the  phials,  and  therefore 
does  not  contaminate  either  gas. 

J.  f  wo  one  ounce  phials  were  conne6led  with  the  fmall 
tube,  the  under  containing  nitrous  gas,  the  upper  atmofpheric 
air;  after  three  hours,  the  upper  phial  was  taken  off  when 
a  quantity  of  air  was  perceived  to  enter,  as  was  expe&ed ; 
the  air  in  the  upper  phial  was  fcarcely  diffinguifhable  from 
what  it  vvas  at  tirft ;  that  in  the  under  phial  was  (fill  fo  much 
nitrous  as  to  require  its  own  bulk  of  common  air  to  fatu- 
rate  it. 

2.  The  above  experiment  was  repeated,  and  the  upper 
phial  drawn  off  when  the  whole  was  under  water,  in  order 
to  prevent  communication  with  the  atmofphere  ;  about  of 
an  ounce  of  water  entered  the  phials,  to  compenfate  the 
diminution.  Remaining  air  in  the  upper  phial  was  a  very 
little  worfe  than  common  air,  it  being  of  the  ffandard  1,47 
when  the  former  was  1,44.  The  gas  in  the  under  phial  was 
ftill  nitrous  and  nearly  of  the  fame  purity  as  at  firff ;  for  three 
parts  of  it  required  four  of  atmofpheric  air  to  faturate 
them. 

3.  Nitrous  gas  and  one  f  oxygenous  were  tried  in  the  fame 
way  :  after  four  hours,  the  apparatus  was  taken  down  under 
water.  The  upper  phial  was  f  filled  with  water,  and  the 

gas 
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gas  m  it  was  partly  driven  do<vn  the  tube  into  the  other 
phial,  by  which,  and  the  previous  procefs,  the  nitrous  gas 
was  completely  taturated  and  nothing  but  azotic  with  a  fmall 
portion  of  oxigenous  were  found  in  the  under  phial :  the 
remaining  gas  in  the  upper  phial  was  dill  ~  oxygenous. 

4.  Nitrous  gas  and  hydrogenous:  in  three  hours  the  upper 
phial  was  ^  nitrous,  and  of  courfe  the  under  mud  have  a  like 
part  of  hydrogen. 

5.  Nitrous  gas  and  azotic  ;  after  three  hours  the  upper  phial 
was  nitrous. 

In  the  two  lad  experiments,  the  quantity  of  nitrous  gas  in 
the  upper  phial  was  lefs  than  might  be  expected  ;  but  the  tube 
was  at  drft  filled  with  common  air,  and  fome  mud  enter  on 
connedting  the  apparatus,  which  is  fufficient  to  account  for  the 
reful  ts. 


FOURTH  CLASS. 

Aztflic  Gas,  with  Mixtures  containing  Oxigenous  Gas , 

1.  Azotic  gas  and  one  y  oxygenous :  after  danding  three 
hours  the  upper  phial  was  of  the  dandard  1.78,  or  about 

oxygenous. 

2.  Azotic  gas  with  atmofpheric  air:  after  danding  three 
hours :  the  upper  phial  was  not  fenfibly  diminifhed  by  nitrous 
gas ;  the  under  phial,  however,  had  lod  two  per  cent,  or  ^ 
of  its  oxigen.  The  reafon  of  this  was,  that  the  azotic  gas  in 
this  experiment  having  been  jud  made  for  it  from  nitrous  gas, 
this  lad  had  not  been  completely  faturated  with  atmofpheric 
air,  and  hence  had  feized  upon  all  the  oxygen  afeending  into 
the  upper  phial. 

Having  now  related  all  the  experiments  I  made  of  any 
importance  to  the  fubjedt,  it  will  be  proper  to  add,  for  the 
lake  of  thofe  that  may  wifli  to  repeat  fome  of  them,  that  great 
care  mud  be  taken  to  keep  the  infide  of  the  tube  dry  ;  for  if  a 
drop  of  water  interpofe  between  the  two  gafes,  I  have  found 
that  it  effedlually  prevents  the  intercourse  :  giafs  tubes  fhould 
therefore  be  ufed,  that  one  may  be  fatisded  on  this  head,  as 
the  obflrudtion  will  then  be  vidble. 

I  rtiall  make  no  further  comments  on  the  above  experiments, 
by  way  of  explanation  :  becaufe  to  thofe  who  underdand  my 
h)  potluds  ol  elaftic  fluids,  they  need  none:  and  I  think  it 
would  Le  in  vain  to  attempt  an  explanation  any  other  way. 

lean 
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I  cannot  however,  on  this  occafion,  avoid  adverting  to  fome 
experiments  of  Dr.  Prieflley,  which  few  modern  phiiofophers 
can  be  unacquainted  with  :  I  mean  thofe  relating  to  the  Teem¬ 
ing  converfion  of  water  into  air.  (Vid.  Philof.  Tranfaft. 
vol.  73,  page  414, — or  his  Expts.  abridged,  vol.  2,  page 
407.)  lie  found  that  unglazed  earthern  retorts  containing  a 
little  moiflure,  when  healed,  admitted  the  external  air  to  pafs 
through  their  pores  at  the  fame  time  that  aqueous  vapour 
paffied  through  the  pores  the  contrary  way  or  outward  ;  and 
that  this  lad  circum fiance  was  necejjary  to  the  air's  entrance. 
The  retorts  are  air-tight,  fo  far  as  that  blowing  into  them 
difeovers  no  pores ;  but  when  fubjedled  to  a  greater  preflure, 
as  that  of  the  almofphere,  or  even  one  much  fliort  of  it,  they 
are  not  able  to  prevent  the  patfage  of  eladic  fluids.  The  fadt 
of  air  palling  into  the  retort  through  its  pores,  and  vapour 
out  of  them  at  the  fame  time,  are  elegantly  and  mod  con¬ 
vincingly  (hewn  by  Dr,  Prieftley’s  experiments,  in  which 
he  ufed  the  apparatus  reprefented  in  plate  7,  fig.  1,  of  the 
edition  above  referred  to.  The  Do£tor  confefles  his  explana¬ 
tion  of  thefe  remarkable  fa£ts  is  very  inadequate ;  and  no 
wonder,  for  it  is  impoflible  for  him  or  any  other  to  explain 
them  on  the  commonly  received  principles  of  elaftic  fluids. 
But  we  will  hear  what  he  fays  on  the  tubjed  : — “  At  prefent 
it  is  my  opinion,  that  the  agent  in  this  cafe  is  that  principle 
which  wTe  call  attraction  of  cohefion ,  or  that  power  by  which 
water  is  raifed  in  capillary  tubes.  But  in  what  manner  it 
a£ts  in  this  cafe  I  am  far  from  being  able  to  explain.  Much 
lefs  can  I  imagine  how  air  (hould  pafs  one  way  and  vapour 
the  other,  in  the  fame  pores,  and  how  the  tranfmillion  of  the 
one  {hould  be  neceflary  to  the  tranfmiflion  of  the  other.— 
I  am  latisfied,  however,  that  it  is  by  means  of  fuel)  pores  as 
air  may  be  forced  through,  that  this  curious  procefs  is  per¬ 
formed  ;  becaufe  the  experiment  never  fucceeds  but  in  fuch 
veflels  as,  by  the  air-pump  at  lead,  appear  to  be  porous, 
though  in  all  fuch.'” 

The  truth  is,  thefe  fa£ts  fo  difficult  to  explain  are  exa&Iy 
fimilar  to  thofe  which  are  the  lubjeft  of  this  memoir  :  only  in¬ 
dead  of  a  great  number  of  pores  we  have  one  of  fenfible  mag. 
nitude,  (the  bore  of  the  tube.)  Let  the  porous  retort  have 
the  fame  eladic  fluid  within  and  without,  in  the  one  cafe; 
and  the  two  phials  contain  the  lame  eladic  fluid  in  the  other, 

then 


The  remarkable 
experiment  of 
Prieftley,  of  air 
entering  earthen 
retorts  while 
water  parted  out 
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Dr.  Prieftley’s 
explanation  or 
conjectures. 
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then  no  tranfmiflion  is  obfervable  in  either;  but  if  the  retort 
have  common  air,  or  any  other  gas,  without,  and  aqueous 
vapour,  or  any  other  elaftic  fluid,  except  the  out  fide  one, 
within;  then  the  motion  in  and  out  commences,  juft  as  with 
the  phials  in  fimilar  circumftances.  In  fa£t  this  laft  obfervation 
has  fince  been  verified  by  Dr.  Prieftley  himfelf,  of  which  an 
account  is  given  in  No.  2,  of  the  American  Philofophical 
Tranfaftions,  vol.  5.  After  alluding  to  his  experiments  above- 
-and  the  fame  mentioned,  he  obferves,  “  Since  that  time  I  have  extended 
happens  in  any  and  diverfified  the  experiments,  and  have  obferved,  that  what 
was  done  by  air  and  water ,  will  be  done  by  any  two  kinds  of 
air,  and  whether  they  have  affinity  to  one  another  or  not,  that 
this  takes  place  in  circumftances  of  which  I  was  not  at  all  ap¬ 
prized  before,  and  fuch  as  experimenters  ought  to  be  ac¬ 
quainted  with,  in  order  to  prevent  miftakes  of  conliderable 
confequence.” 

The  fa6ls  ftated  above,  taken  altogether,  appear  to  me  ta 
form  as  decifive  evidence  for  that  of  elaftic  fluids  which  I 
maintain,  and  againjl  the  one  commonly  received,  as  any  phy- 
fical  principle  which  has  ever  been  deemed  a  fubjedt  of  dif- 
pute,  can  adduce. 


two  gafes. 


m. 


On  the  Horizontal  Moon.  By  Dr.  Okely.  In  a  Letter  from 

Mr.  H.  Steinhauer. 


To  Mr.  NICHOLSON. 


SIR, 


Fulnuk ,  March  1,  1806', 


/^BOUT  the  beginning  of  laft  year,  I  had  the  pleafure,  in 
compliance  with  your  obliging  letter  to  fend  you  impreffions 
of  the  Egyptian  Scarabacus,  which  I  hope  camefafe  to  hand. 
Your  kindnefs  in  inferting  my  trivial  remarks  upon  the  fame  in 
your  valuable  Journal,  encourage  me  to  fubmit  the  following 
fliort  efl'ay,  upon  a  fubje6t  which  has  employed  the  ingenuity 
of  feveral  of  your  correfpondents,  which  I  received  from  my 
friend  Dr.  Okely,  of  Wykc,  near  Hallifax,  in  confequence  of 
feme  converfations  occafioned  by  the  perufal  of  your  work. 

If 
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IF  you  think  it  wonky  a  place  in  your  collection,  it  will 
be  confidered  as  an  additional  obligation  conferred  on, 

SIR, 

Your  obedient  fervant, 

H.  STEINHAUER. 

Obfervations  on  the  Jeeminghj  enlarged  apparent  Diameters  of  the 
Sun  and  Moon ,  when  viewed  in  or  near  the  Horizon. 

Every  one  who  views  the  fun  or  moon,  when  they  are  in  General  fact 

the  horizon,  thinks  that  they  appear  larger  than  when  they  are  heaven  y  bodies 
feen  in  any  more  elevated  part  of  the  heavens.  And  allro- f*em  largerat 
nomers  know,  that  the  diflarrce  of  the  fame  fixed  liars  is  ap-  *0A 
parently  greater  when  feen  near  the  horizon,  than  when  they 
are  more  elevated.  But  it  is  likewife  well  known  to  aftrono- 
mers,  that  the  apparent  magnitudes  of  the  fun  and  moon,  as 
well  as  the  apparent  difiances  of  any  given  fixed  fiars,  as  inea- 
fured  by  the  micrometer,  are  the  fame  in  that  part  of  the  hea¬ 
vens  which  is  near  the  horizon,  as,  in  the  fame  circumfiances, 
they  are  toun^  to  be  in  any  other  part,  except  that  the  moon, 
being  really  perceptibly  farther  from  an  obferver,  placed  on 
the  earth's  furface,  when  fhe  appears  in  the  horizon,  than 
when  fhe  appears  in  the  zenith,  is  found  to  have  a  fmaller 
apparent  magnitude,  agreeing  with  the  caufes  to  which  it  is 
known  to  be  owing.  The  firfi:  mentioned  phenomena  mull: 
therefore  belong  to  the  head  of  optical  deceptions.  Let  us 
enquire  from  what  fourcethis  deception  arifes. 

I  am  not  the  firfi  by  whom  the  fource  was  fought  for  in  the 
apparent  flatnefs  of  the  fky ;  but  I  differ  as  far  as  I  know, 
from  all  others  in  my  manner  of  eonne<5Iing  one  appearance 
with  the  other. 

In  order  to  explain  my  idea  of  the  matter,  I  fhall  firfi  at-  Explanation  of 
tempt  to  fhew  that  the  flattened  appearance  of  the  vifible  hea- 
vens  is  not  an  illufion,  but  a  reality  ;  or  in  other  words,  that  the  heavens, 
an  obferver  placed  on  the  earth  is  really  at  a  greater  difiance 
from  a  point  of  the  fky,  fituate  in  the  horizon.,  than  from  a 
point  fituate  in  the  zenith. 

This  will  appear  in  the  cleared  manner  if  we  endeavour  to  The  fky  is  areal 
give  an  anfwer  to  the  two  following  queflions:  What  is  hejky  ?  flattened 

and  Where  is  thejky  ?  ,  concavity. 

By  the  fky,  I  mean  that  blue  concave  fupeificies,  within 
which  every  obferver  on  the  furface  of  the  earth  finds  himfelf 

placed 
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—which  is  not 
always  alike. 


Explanation 
fiom  a  diagram 
of  the  fky,  that 


placed,  What  is  this  ?  It  is  certainly  fomething  real  and  ma* 
terial,  or  elfe  it  would  not  appear  coloured.  For  bodies,  to 
appear  coloured,  muft  have  parts  of  fome  determinate  mag¬ 
nitude. 

Where  doth  it  exit]  ?  Not  in  thofe  immenfely  diftant  parts 
of  lpace,  where  the  heavenly  bodies  revolve.  For  it  thole 
(paces  contained  any  bodies  of  a  determinate  magnitude,  and 
confequentiy  of  a  determinate  dentity,  the  heavenly  bodies 
could  not  continue  through  ages  to  revolve  in  the  tame  peri¬ 
odic  times;  their  momentum  would  be  dim  ini  flied  by  re  fi  fi¬ 
ance,  and  the  periodic  times  of  their  revolution  would  change. 
The  blue  tky  therefore  cannot  be  placed  beyond  the  atmofphere 
of  our  earth.  The  fmalleft  parts  of  bodies,  that  are  coloured 
are  blue,  and  the  blue  fky  is  therefore  either  the  atmofphere 
itfelf  or  the  fmalleft  and  mod  elevated  vapours  afeending  in 
it,  or  both  together.  The  heavenly  bodies  fliine  through  it, 
and  therefore  it  cannot  be  opaque;  it  is  itfelf  of  a  blue  colour, 
and  therefore  is  not  perfectly  tranfparent. 

Though  we  are  ignorant  of  the  exact  height  of  the  almof- 
phere,  yet  vve  may  take  it  for  granted,  that  it  does  not  extend 
as  far  as  the  moon,  and  therefore  that  the  diftance  of  its  far- 
theft  points  from  the  centre  of  the  earth  has  a  finite  ratio  to  the 
femi-diameter  of  the  earth.  That  the  ratio  is  probably  Iefs 
than  2:1. 

If  therefore  the  blue  heavens  which  furround  the  earth,  and 
are  concentric  with  it,  have  a  femidiameter  not  double  that  of 
the  earth,  their  horizontal  points  as  viewed  from  the  earth, 
rwuftbe  farther  from  us  than  any  that  are  nearer  the  zenith. 

For  let  A  C  F  ( Plate  VII.  Fig,  1.)  reprefent  a  great  circle 
of  the  earth,  and  A  C  be  its  radius,  and  let  the  circle  D.B  E  G 
reprefent  a  great  circle  of  the  atmofphere  drawn  with  a  radius 
A  B  not  =  2.  AC,  the  line  CD7BC;  HCyBC. 

I  was  led  to  this  folution  of  the  flattened  appearance  of  the 
heavens,  by  observing  that,  when  the  fky  is  uniformly  over- 
caft  with  clouds,  the  concave  fuperficies  appears  conftderably 
flatter  than  w  hen  the  fky  is  ferene.  In  the  former  cafe,  the 
tw'o  concentric  circles  in  the  figure  approach  nearer  to  each 
other,  the  clouds  being  nearer  to  the  earth  than  (he  fky  is,  and 
the  ratio  of  D  E  to  C  B  muft  of  courfe  increafe. 

But  to  proceed.  When  any  bodies  fituated  behind  a  femi- 
tranfparcnt  fereen  are  feen  through  it,  they  will  appear  to  be 
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fixed  in  the  fcreen  at  the  points  of  interfeciion,  which  lines  the  heaven'y 
drawn  from  everv  point  of  the  bodies  to  the  eve  of  the  ob-  bome3 
fierver,  make  with  the  Icreen.  Now  Inch  a  femi-tranfparent  fhe  horizon- 
fcreen,  the  blue  Ikies  interpofe  between  the  heavenly  bodies 
and  our  eyes.  They  will  therefore  appear  to  be  fixed  in  the 
iky,  at  the  above-mentioned  points  of  interfe&ion. 

But  if  lines  DC,  H  C,  IC,  BC,  be  drawn  fo  that  the 
angles  at  C  are  equal,  they  may  be  confidered  as  coming  from 
the  extreme  points  of  bodies  which  fubtend  equal  angles  of 
vilion*  or  which  have  the  fame  apparent  magnitude.  The  angle 
DC  H  may  be  confidered  as  reprefenting  the  angle  of  vifion 
which  the  fun  iubtends  at  the  horizon.  The  equal  angle 
HC  I,  the  angle  fubtended  by  the  fame  body  in  a  more  ele¬ 
vated  fituation.  But  D  Hy  HI.  Thus  the  heavenly  bodies 
mull  appear  enlarged  in  their  vertical  diameters,  when  in  the 
horizon  ;  and  the  fame  may  be  (hewn  of  any  other  diameter 
They  will  therefore  appear  uniformly  enlarged;  which  was 
the  thing  to  be  explained. 

W.  OKELY. 


IV. 

Account  of  fomc  Specimens  of  Bufultes  from  the  northern  Coaft 
of  Antrim.  By  the  Rev.  Dr.  William  Richardson. 

(Concluded  from  Page  273.) 

The  peninfula  of  Porlrufh  lies  about  fix  miles  to  the  weft  Remarks  on  the 

of  the  Giant’s  Caufeway,  and  on  its  eaftern  furfacealone  pre-  coalt  ofAniiTm. 
fents  thefe  firata. 

In  the  (pace  of  about  700  yards,  it  exhibits  in  miniature  thofe 
changes  and  interruptions  of  the  firata,  which  occur  on  the  large 
fcale  along  the  northern  bafaltic  coaft  oflreland.  At  the  place 
where  it  emerges  from  the  ftrand,  there  firfi  occurs  a  mafs  com- 
pofed  of  firata  of  the  coarfe  and  filiceous  bafalt,  placed  over 
each  other  alternately ;  this  is  fucceeded  by  an  accumulation 
of  regular  firata  of  the  coarfe  bafalt  alone.  A  fecond  alterna¬ 
tion,  and  a  fecond  accumulation  of  the  coarfe-grained  firata, 
come  in  order,  and  extend  to  the  well  called  Tubber  Wherry. 

Here  commences  an  accumulation  of  many  firata  of  the  fili¬ 


ceous 
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Remarks  on  the  ceous  bafalt  alone,  which  drelches  along  the  fliore  for  about 

coa  ft 'of  Antrim  100yarc^'  anc*  l*ien  changes  into  a  third  alternation,  which 
continues  to  the  little  boat-harbour,  called  Port-in-tno ,  near 
which  the  filiceous  bafalt  difappears.  Over  this  flretch,  not- 
withdanding  the  frequent  change  in  the  arrangement  of  the 
ilrata,  the  thicknefs  of  each  dratum,  of  both  fpecies,  remains 
pretty  nearly  the  tame,  and  the  potition  of  them  all  deadily  lo, 
viz.  with  a  confiderable  dip  to  E.  N.  E. 

The  wed  tide  of  the  peninfula,  though  only  about  400 
yards  didanf,  confifts  entirely  of  coarfe  bafalt.  It  (hows  a 
bolder  face,  and  is  formed  of  rude  madive  pillars,  from  60  to 
80  feet  long. 

“  I  am  aware,”  fays  Dr.  Richardfon,  “  that  feveral  mine- 
ralogifts  deny  the  (hell-bearing  done  to  be  bafalt,  while  others 
contend  drenuoufly  that  it  is.  I  will  not  venture  to  decide  on 
the  quedion,  but.  mud  remark,  that  I  have  never  met  with  it 
but  contiguous  to  bafalt,  and  fo  C idly  united  to  this  lad,  that 
the  continuity  of  the  whole  mafs  was  uninterrupted.  The 
grain  of  the  done  graduates,  as  has  been  already  remarked, 
into  that  of  the  common  bafalles ;  and  the  arrangement  of  it 
and  that  of  the  bafalt,  with  which  it  is  fo  much  mixed  at 
Porlrudi  and  the  Skerry  ifland,  is  exactly  the  fame;  the  ilrala 
of  each  fcarcely  differing  in  thieknefs,  and  not  at  all  in  incli- 
*  nation.  The  drata  of  both  kinds  break  into  prifms,  and  the 
furl'aces,  where  accedible,  exhibit  the  appearance  of  caufe- 
vvays,  differing  only  in  this,  that  in  the  filiceous  bafalt,  the 
pentagon  is  the  prevalent  figure,  and  in  the  coarfe  bafalt,  the 
quadrangle.  The  fufibility  of  both  ftones  is  alfo  nearly  the 
fame;  the  diells  in  the  filiceous  bafalt  are  calcined  in  the  fire, 
and  many  more  are  then  difeovered  which  had  before  efcaped 


the  e 
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*  Dr.  Richardfon  obferves,  that  fome  mineralogifts  deny  that 
this  fodil  is  bafalt.  Several  of  the  members  prefent  when  this  pa¬ 
per  was  read,  fome  of  whom  had  examined  the  done  in  its  native 
place,  were  of  that  number.  It  was  remarked,  that  though  cer¬ 
tain  portions  of  the  drata  of  this  fodil  bore  much  refemblance  to 
fome  fpecies  of  bafalt,  by  far  the  greater  part  of  the  mafs  bore  no 
refemblance  whatever  to  any. 

It  was  alfo  dated,  that  the  fubdance  of  the  coarffc-grained,  un- 
difputed  bafalt,  which  lies  between  the  drata  of  this  done,  does  not 
contain  any  vediges  of  marine  animals ;  That  veins  often  iffue 

from 
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XViiinflonc  Dikes  on  the  Cnajl  of  Antrim.  Remarks  on  the 

.  .  .  .  .  .  n  bafaites  of  the 

Dr.  Richardion  defcribes  foroe  particulars  in  the  con  it  rue*  coaft  0f  Antrim, 
hon  of  the  whinttone  dikes  .on  the  coaft:  of  Antrim,  which  ap- 
pear  fingular,  anti  deferving  of  attention.  Thefe  dikes,  he 
fays,  are  uniformly  formed  of  large  maflive  prifms  laid  hori¬ 
zontally,  which  are  always  diviftble  into  tmaller  prifms  that  are 
Iikewile  horizontal.  To  prevent  confufion,  he  calls  the  ftrft  of 
thefe  component  prifms,  and  the  fecond,  or  (mailer  ones  into 
which  the  others  break,  confiiluent  prifms. 

The  component  prifms  are  fometimes  of  enormous  (ize,  and 
in  the  fame  dike  are  nearly  equal  ;  the  conftituent  prifms  are 
fmall,  (die  fides  about  an  inch  long),  and  neatly  formed. 

The  dike  which  traverfes  the  Giant’s  Caufeway,  differs  from 
thofe  on  other  parts  of  the  coaft,  by  having  no  component 
prifms.  Il  refembles  a  plain  wall,  of  which  the  parts  ftiiver 
under  the  hammer  into  very  neat  conftituent  prifms.  In  the 
dike  at  Seaport  the  fame  thing  is  obferved  ;  the  prifmatic  ftruc- 
fure  does  not  penetrate  two  inches  from  its  edge;  the  whole 
interior  feems  an  amorphous  mafs. 

The  fpecimens  of  this  latter  dike,  fent  to  Dr.  Hope,  exhibit  ^ 

its  continuity  with  the  adjacent  bafaltic  rock  which  it  traverfes, 
and  alfo  the  continuity  of  the  fine  bafalt  of  its  edge  with  the 
granular  ftone  which  compofes  the  middle  of  the  dike. 

The  dike  of  Port-coan  is  a  very  folid  mafs,  compofed  of 
ftones  apparently  round,  and  imbedded  in  a  bafaltic  pafte,  or 
indurated  mortar.  The  round  ftones  are  formed  of  concentric 
fpheres,  like  the  coats  of  an  onion;  they  exceed  a  foot  in  di¬ 
ameter,  and,  together  with  the  mortar  by  which  they  are  united, 
they  form  a  very  coropadt  and  highly  indurated  rock. 

Befides  thefe  large  dikes.  Dr.  Richardfon  remarks,  that 
veins  from  half  an  inch  to  an  inch  and  a  half  thick,  often  cut 
the  bafaltic  ftrata  on  that  coaft  in  all  diredtions.  The  materials 
of  thefe  veins  are  never  the  fame  with  the  contiguous  bafalt, 

from  the  beds  of  this  real  bafalt,  and  pervade  thefuppofed  filiceous 
fpecies  ;  fome  of  them  connedting  together  the  feparate  beds  of  the 
real  bafalt;  others  dying  away  in  (lender  ramifications;  as  they  rife 
through  the  interpofed  ftratum.  In  no  inftance  is  this  reverfed : 

The  veins  never  proceed  from  what  is  called  the  Sdiceous  Bafalt. 

It  was  farther  obferved,  that  both  the  fradhire  and  external  furface 
of  this  ftone  exhibit  a  ((ratified  ftrudture,  in  n.any  inftances,  which 
never  happens  in  the  true  bafaites. 


but 
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Remarks  on  the  but  are  generally  finer.  At  Portrufh  is  a  large  vein,  and  neaf 
of  Antrim  **  a  ^ma^er  ve'n»  not  an  inch  thick,  which,  proceeding  from 
below,  terminates  in  the  folid  rock  before  it  reaches  the  lur*- 
face. 


Mifccllaneons  Obfervations. 

Some  of  the  fpecimens  in  Dr.  Richardfon’s  catalogue  are 
from  a  quarry  in  a  mafs  of  bafaltat  Ballylugan,  two  miles  foulh 
of  Portrufh.  Thisbafalt  contains  fmall  cavities  in  its  interior; 
many  of  them  full  of  frefh  water,  which  gullies  out  when  the 
flone  is  broken  bv  the  hammer,  as  if  it  had  been  in  a  Rate  of 
eompreflion.  The  ftor.e  is  fo  hard,  and  flies  fo  in  pieces,  that 
Dr.  Richardfon  has  not  been  able  to  colleft  any  of  the  water 
for  the  purpofe  of  analyfis. 

The  face  of  the  quarry  in  which  this  variety  of  the  bafalt  is 
found  is  about  15  feet  high,  and  is  cut  into  a  ftralum,  the 
thicknefs  of  which  is  not  yet  afeertained.  The  rock  is  entirely 
columnar,  (he  pillars  fomewhat  (mailer  than  thofe  of  the 
Giant/s  Caufeway,  lefs  perfeft,  not  articulated,  fometimes 
bent,  and  varioofly  inclined.  The  fides  and  the  interior  of 
the  pillars  are  full  of  cavities.  In  confequence  of  the  obfer¬ 
vations  of  Dr.  Hamilton  and  Mr.  Wbitehurft  refpecling  the 
porous  texture  of  the  air  or  bladder  holes  of  the  bafaltes  of  the 
Caufeway  and  its  vicinity,  Dr.  Richardfon  has  examined  a 
great  variety ;  but  in  no  inftance,  except  this  of  Ballylugan, 
has  he  found  cavities,  in  the  interior  of  the  bafaltic  rocks  on 
this  coaft,  though  they  are  frequent  on  the  furface  expofed  to 
the  air. 

The  laft  variety  of  whinftone  enumerated  by  Dr.  Richard¬ 
fon  is  the  Ochrous,  which  makes,  as  he  fays,  a  confpicuous 
figure  in  the  (lupenduous  precipices  along  the  coaft  of  Antrim. 
It  is  difpofed  in  extenfive  ftrata  of  every  thicknefs,  from  an 
inch  to  twenty-four  feet,  and  varies  in  colour,  from  a  bright 
minium  to  a  dull  ferruginous  brown. 

Three  remarks  are  made  by  Dr.  Richardfon,  that  are  un¬ 
doubtedly  of  importance,  and  fiiow  that  this  ftone  is  merely 
bafalt  in  a  certain  Rate  of  decompofition. 

1 .  The  ochrous  ftrata  are  extenfive  ;  they  remain  always  pa¬ 
rallel  to  the  bafalt  ftrata  which  they  feparate  ;  they  unite  to  the 
balalt  without  interrupting  its  fulidity  ;  the  change  from  the 

5  *  one 
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<*ne  to  the  other  is  hidden,  and  the  lines  of  demaikalion  are 
didinft.  The  ochroas  done  is  never  found  but  contiguous  to 
other  bafalt. 

2.  The  fubdances  imbedded  in  the  ochrous  rock,  and  in  ba- 
lults,  are  exactly  the  fame]  calcareous  (par,  zeolite,  chalce¬ 
dony,  &c. 

3.  Among  the  varieties  which  this  rock  prefents,  there  may 
be  found  every  intermediate  dage  between  found  bafalt  and 
perfe6t  ochre.  The  change  is  often  partial,  beginning  with 
veins  and  (lender  ramifications. 


V. 


On  the  Ahforption  of  Cafes  by  Water  and  other  Liquids .  By 

John  Dalton.* 

1 .  Tf  a  quantity  of  pure  water  be  boiled  rapidly  for  a  fhort  Air  or  gas  is 
time  in  a  veflel  with  a  narrow  aperture,  or  if  it  be  fubje&ed  to  watert ylwilhK- 
the  air-pump,  the  air  exhauded  from  the  receiver  containing  and  agitation  in 
the  water,  and  then  be  brifkly  agitated  for  feme  lime,  very  'iaeuo' 
nearly  the  whole  of  any  gas  the  water  may  contain,  will  be 
^extricated  from  it. 

2.  If  a  quantity  of  water  thus  freed  from  air  be  agitated  in  The  volume  of 
any  kind  of  gas,  not  chemically  uniting  with  water,  it  will  water 

abforb  its  bulk  of  the  gas,  or  otherwife  a  part  of  it  equal  to  isconftant,  and 

fome  one  of  the  following  fraflions,  namely,  ■§,  J,,  *V>  t4t>  'the'bulkTw 


&c.  thefe  being  the  cubes  of  the  reciprocals  of  the  natural  the  cube  of  a 
numbers  1,  2,  3,  &c.  or  j3,  *3,  &c.  the  fame  gas 

always  being  abforbed  in  the  fame  proportion,  as  exibited  in 
the  following  table: — It  mud  be  underdood  that  the  quantity — equal  pref- 
of  gas  is  to  be  meafured  at  ike  prejfure  and  temperature  with  peratures  being 
which  the  impregnation  is  effected.  fuppofed. 


*  Manchester  Mem.  N.  S.  VoL  I. 
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Tabic  of  quan¬ 
tities. 


!  Bulk  abforbed,  the  bulk  of 
water  being  unity. 

13  =  1 

Carbonic  acid  gas,  ful- 
phuretted  hydrogen,  nitrous 
oxide.* 

23  =i 

Olefiant  gas,  of  the  Dutch 
chemifh* 

X  —  * 

33  “  Tf  . 

• 

Oxygenous  gas,  nitrous 
gas,+  carburretted  hydrogen 
gas,  from  ftagnant  water. 

i  _  I 

43  —-3? 

•  +*  /  *  %  .  •  » 

Azotic  gas,  hydrogenous 
gas,  carbonic  oxide. 

* 

A  —  1 

53  “  >21 

None  difeovered. 

Water  abforbs 
any  gas  in  the 
fame  quantity, 
whether  it  con- 


3.  The  gas  thus  abforbed  may  be  recovered  from  the  water 
the  fame  in  quantity  and  quality  as  it  entered,  by  the  means 
pointed  out  in  the  firfl;  article. 

4.  If  a  quantity  of  water  free  from  air  be  agitated  with  a 
mixture  of  two  or  more  gafes  (fuch  as  atmofpheaic  air)  the 
water  will  abforb  portions  of  each  gas  the  lame  as  if  they  were 


tain  another  gtis  prefented  to  it  feparalelv  in  their  proper  denfity. 

or  not*  Ex.  gr.  Atmofpheric  air,  confining  of  79  parts  azotic  gas. 


and  21  parts  oxygenous  gas,  per  cent . 
Water  abforbs  A*-  of  A&.  azotic 


1  of  79 
7TT  f6-5» 

1  of 

17  U1 


oxygen 


gas  =  1 .234 
gas  =  .778 


Sum,  percent.  2.012 

/ 

*  According  to  Mr.  William  Henry's  experiments,  water  does 
not  imbibe  quite  its  bulk  of  nitrous  oxide  ;  in  one  or  two  inftancts 
with  me  it  has  come  very  near  it:  The  apparent  deviation  of  this 
gas,  may  be  owing  to  the  difficulty  of  ascertaining  the  exa£t  de¬ 
gree  of  its  impurity. 

t  About  -tg  of  nitrous  gas  is  ufually  abfoibed j  and  is  re¬ 
coverable:  This  difference  is  owing  to  the  refiduum  of  oxygen  in 
the  water,  each  meafure  of  which  takes  of  nitrous  gas  to  fatu- 
rate  it,  when  in  water.  Pei  haps  it  may  be  found  that  nitrous  gas 
ufually  contains  a  fmall  portion  of  nitrous  oxide. 


If 


* 
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b*  If  water  impregnated  with  any  one  gas  (as  hydrogenous)  If  water  and 
be  agitated  with  another  gas  equally  abtorbable  (as  azotic)  there  fn^onfinement^ 
will  apparently  be  no  abfqrption  of  the  latter  gas;  just  as  much  a  mixture  will 
gas  being  found  after  agitation  as  was  introduced  to  the  water;  g^fes^n^ad 
but  upon  examination  the  refiduary  gas  will  be  found  a  mixture  of  the  water, 
of  the  two,  and  the  parts  of  each,  in  the  water,  will  be  *c* 
exactly  proportional  to  thole  out  of  the  w'ater. 

6.  If  water  impregnated  with  any  one  gas  be  agitated  with 
another  gas  iefs  or  more  abforbable ;  there  will  apparently  be 
an  inereafe  or  diminution  of  the  latter;  but  upon  examination 
the  refiduary  gas  will  be  found  a  mixture  of  tHe  two,  and  the 
proportions  agreeable  to  article  4. 

7.  If  a  quantity  of  water  in  a  phial  having  a  ground  flop- Temperature 
per  very  accurately  adapted,  be  agitated  with  any  gas,  or  f^h  foclofcd^ 
mixture  of  gates,  till  the  due  (hare  has  entered  the  water ;  fluids, 
then,  if  the  Hopper  be  fecured,  the  phial  may  be  expofed  to 

any  variation  of  temperature ,  without  difiurbirjg  the  equilibri¬ 
um  :  That  is,  the  quantity  of  gas  in  the  water  will  remain 
the  lame  whether  it  be  expofed  to  heat  or  cold,  if  the  Hopper 
be  air-tight. 

N.  B.  The  phial  ought  not  to  be  near  full  of  water,  and  the 
temperature  ffiould  be  between  32°  and  212°. 

S.  If  water  be  impregnated  with  one  gas  (as  oxygenous),  Gafes  which  are 
and  another  gas,  having  an  affinity  for  the  former  (as  nitrous),  t0  C°m" 

be  agitated  along  with  it;  the  abforption  of  the  latter  gas  will 
be  greater,  by  the  quantity  necefiary  to  faturate  the  former, 
than  it  would  have  been  if  the  water  had  been  free  from  gas.* 

9.  Moll  liquids  free  from  vifeidity,  fuch  as  acids,  alcohol.  The  abforption 
liquid  fulphurets,  and  faline  folutions  in  water,  abforb  the  fame 
quantity  of  gales  as  pure  water;  except  they  have  an  affinity  by  water, 
for  the  gas,  fuch  as  fulphurets  for  oxygen,  & c. 

The  preceding  articles  contain  the  principal  fadls  neceffary 
to  eHablifti  the  theory  of  abforption  ;  Thole  that  follow  are  of 
a  fabordinate  nature,  and  partly  deducible  as  corrollaries  to 
them. 

*  One  part  of  oxygenous  gas  requires  3.4  pf  nitrous  gas  to  fa- 
turate  it  in  water.  It  is  agreeable  to  this  that  the  rapid  mixture  of 
oxygenous  and  nitrous  gas  over  a  broad  furface  of  water,  ecca- 
fions  a  greater  diminution  than  otherwife.  In  fa£t,  the  nitrous 
acid  is  formed  this  way  ;  whereas,  when  water  is  not  prefent,  the 
nitric  acid  is  formed,  which  requires  juft  half  the  quantity  of  ni* 
trous  gas,  as  I  have  lately  afeertained, 
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Natural  witrrs 
drjrain  contain 
the  due  (hare  of 
atmof.  air  $  but 
corrupt  water 
has  lefs  or  no 
oxygen. 


Why  water  by 
agitation  abforbs 
mod  oxygen 
from  air. 


Difappearance  of 
gas  by  agitation 
under  a  jar. 


10.  Pure  diftilled  water,  rain  and  fpring  water  ufually  con¬ 
tain  nearly  their  due  fhare  of  atmofpheric  air:  if  not,  thev 
quickly  acquire  that  fhareby  agitation  in  it,  and  lofe  any  other 
gas  they  may  be  impregnated  with.  It  is  remarkable,  how¬ 
ever,  that  water  by  ftagnation,  in  certain  circumftances,  lofes 
part  or  all  of  its  oxygen,  notwithftanding  its  CO  n  ft  ah  t  expo- 
fttion  to  the  atmofphere.  This  I  have  uniformly  found  to  be 
the  cafe  in  my  large  wooden  pneumatic  trough,  containing 
about  eight  gallons,  or  1^  cubic  foot  of  water.  Whenever  this 
is  replenithed  with  tolerably  pure  rain  water,  it  contains  its 
fhare  of  atmofpheric  air;  but  in  procefs  of  time  it  becomes 
deficient  of  oxygen  :  In  threa  months  the  whole  furface  has 
been  covered  with  a  pellicle,  and  no  oxygenous  gas  what¬ 
ever  was  found  in  the  water.  It  was  grown  often  five,  but 
not  extremely  fo;  it  had  not  been  contaminated  with  any  ma¬ 
terial  portion  of  metallic  or  fulphureous  mixtures,  or  any  other 
article  to  which  the  effeft  could  be  aferibed.*  The  quantity 
of  azotic  gas  is  not  materially  diminiftied  by  ftagnation,  if  at 
all. — Thefe  circumftances,  not  being  duly  noticed,  have  been 
the  fource  of  great  diverfity  in  the  refults  of  different  philoso¬ 
phers  upon  the  quantity  and  quality  of  atmofpheric  air  in  w  ater. 
By  article  4,  it  appears  that  atmofpheric  air  expelled  from 
water  ought  to  have  38  percent,  oxygen  ;  whereas  by  this  ar¬ 
ticle  air  may  be  expelled  from  water  that  fhall  contain  from  38 
to  0  per  cent,  of  oxygen.  The  difappearance  of  oxtgenous 
gas  in  water,  I  prefume,  muft  be  owdng  to  fome  impurities 
in  the  w'ater  which  combine  with  the  oxygen.  Pure  rain 
water  that  had  ftood  more  than  a  year  in  an  earthenware  bot¬ 
tle  had  loft  none  of  its  oxygen. 

1 1.  If  water  free  from  air  be  agitated  with  a  fmall  portion 
of  atmofpheric  air  (as  rj  of  its  bulk)  the  refiduum  of  fucb 
air  will  have  proportionally  lefs  oxygen  that  the  original:  If 
we  take  TIT,  as  above,  then  the  refiduum  will  have  only  17 
per  cent,  oxygen  ;  agreeably  to  the  principle  eftablifhed  in 
article  4.  This  circumftance  accounts  for  the  obfersfations 
made  by  Dr.  Prieftley,  and  Mr.  William  Henry,  that  water 
abforbs  oxygen  in  preference  to  azote. 

12.  \f  a  tall  glafs  veflel,  containing  a  fmall  portion  of  gas 
be  inverted  into  a  deep  trougli  of  w’ater,  and  the  gas  thus  con¬ 
fined  by  the  glafs  and  the  w’ater  be  brilkly  agitated,  it  will 
gradually  difappear. 

*  It  was  drawn  from  a  leaden  ciftem. 

It 
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it  is  a  wonder  that  Dr.  Prieftley,  who  feems  to  have  been 
the  firft  to  notice  this  fact,  fhould  have  made  any  difficulty  oi 
it ; — the  lofs  of  gas  has  evidently  a  mechanical  caufe  ;  the 
agitation  divides  the  air  into  an  infinite  number  of  minute 
bubbles,  which  may  be  feen  pervading  the  whole  water ;  thefe 
are  fucceffively  driven  out  from  under  the  margin  of  the  glafs 
into  the  trough,  and  fo  efeape. 

13.  If  old  ftagnant  water  be  in  the  trough,  in  the  lalt  ex-  Old  ftagnant 
periment,  and  atmofph<jric  air  be  the  fubjett,  the  oxygenous  water* 

gas  will  very  foon  be  aim  oft  wholly  extra6ted,  and  leave  a  re- 
ftduum  of  azotic  gas;  but  if  the  water  be  fully  impregnated 
with  atmofpheric  air  at  the  beginning,  the  reliduary  gas  ex¬ 
amined  at  any  time  will  be  pure  atmofpheric  air. 

14.  If  any  gas  not  containing  either  azotic  or  oxygenous  Agitation  of  gas 

gas,  be  agitated  over  water  containing  atmofpheric  air,  the  over  common. 

®  1  water  gives  out 

refiduum  will  be  found  to  contain  both  azotic  and  oxygenous  oxygen  and  azote 

«.o0  bv  mixture, 

gas. 

15.  Let  a  quantity  of  water  contain  equal  portions  of  any  The  efeape  of 
two  or  more  unequally  abforbable  gafes  :  For  inftance,  azotic  any  gas  from 

,  .  .  .  water  by  remov- 

gas,  oxygenous  gas,  and  carbonic  acid  gas ;  then,  let  the  water  -,ng  t^e  preffure 
be  boiled  or  fubjefted  to  the  air-pump,  and  it  will  be  found  wi‘l  be  greater 
that  unequal  portions  of  the  gafes  will  be  expelled.  The 
azotic  will  be  the  greateft  part,  the  oxygenous  next,  and  the 
carbonic  acid  will  be  the  leaft.  For,  the  previous  impregna¬ 
tion  being  Inch  as  is  clue  to  atmofpheres  of  the  following  rela. 
tive  forces  nearly  : 

Azotic  -  -  -  21  inch,  of  mercury. 

Oxygenous  -  9 

Carbonic  acid  -  j- 

confequently,  when  thofe  forces  are  removed,  the  refilieocy 
of  the  azotic  gas  will  be  the  greateft,  and  that  of  the  carbonic 
acid  the  leaft ;  the  last  will  even  be  fo  fmall  as  not  to  over¬ 
come  the  cohefion  of  the  water  without  violent  agitation. 


Remarks  on  the  Authority  of  the  preceding  Fails. 

In  order  to  give  the  chain  of  fa6Is  as  diftinft  as  poftible,  I  Remarks  on 

have  not  hitherto  mentioned  by  whom  or  in  what  manner  they  J.hc  1?ws  °/ 

J  J  forptien  or  gales 

were  afeertained.  by  denfe  fluids. 

The  fa&  mentioned  in  the  firft  article  has  been  long  known;  &c* 
a  doubt,  however,  remained  refpe£ting  the  quantity  of  airftill 

Y  %  left 


296 


A  ESORPTJON  «r  THK  CASE9. 


Remaiks  on  left  in  water  after  ebullition  and  the  operation  of  the  air-pump# 
fcrp^on£o°f  g\bfcs  fubfequent  articles  will,  I  apprehend,  have  placed  thrs 
Vy  denfe  fluids,  in  a  clearer  point  of  view. 

i  :'  In  determining  the  quantity  of  gafes  abforbed,  I  had  the  re- 

fult  of  Mr.  William  Henry's  experience  on  the  Subject  before 
me,  an  account  of  which  has  been  publiflied  in  the  Philosophi¬ 
cal  Tranfa<5iions  for  1803.  By  the  reciprocal  communications 
Since,  we  have  been  enabled  to  bring  the  results  of  our  ex¬ 
periments  to  a  near  agreement;  as  the  quantities  he  has  given 
in  his  appendix  to  that  paper  nearly  accord  with  thofe  I  have 
Stated  in  the  Second  article.  In  my  experiments  with  the  lefs 
abforbable  gafes,  or  thofe  of  the  2d,  3d,  and  4-th  clafles,  I 
ufed  a  phial  holding  2700  grains  of  water,  having  a  very  ac¬ 
curately  ground  ftopper;  in  thofe  with  the  more  abforbable  of 
the  firft  clafs,  I  ufed  an  eudiometer  tube,  properly  graduated, 
and  of  aperture  fo  as  to  be  covered  with  the  end  of  a  finger. 
This  wras  filled  with  the  gas  and  a  Small  portion  expelled  by 
introducing  a  Solid  body  under  water;  the  quantity  being  no¬ 
ticed  by  the  quantity  of  water  that  entered  on  withdrawing 
the  Solid  body,  the  finger  was  applied  to  the  end  and  the  water 
within  agitated;  then  removing  the  finger  for  a  moment  under 
water,  an  additional  quantity  of  water  entered,  and  the  agi¬ 
tation  was  repeated  till  no  more  water  would  enter,  when  the 
quantity  and  quality  of  the  refiduary  gas  was  examined.  Ir; 
fa£t,  water  could  never  be  made  to  take  its  bulk  of  any  gas  by 
this  procedure  ;  but  if  it  took  or  any  other  part,  and  the 
refiduary  gas  was  ^  pure,  then  it  was  inferred  that  water 
w'ould  take  its  bulk  of  that  gas.  The  principle  was  the  fame 
in  ufing  the  phial;  only  a  Small  quantity  of  the  gas  was  ad¬ 
mitted,  and  the  agitation  w  as  longer. 

There  are  two  very  important  fa6Is  contained  in  the  Second 
article.  The  firft  is,  that  the  quantity  of  gas  abforbed  is  as 
the  denfity  or  prefiure.  This  was  discovered  by  Mr.  William 
Henry,  before  either  he  or  I  had  formed  any  theory  on  the 
Subject, 

The  other  is,  that  the  denfity  of  the  gas  in  the  water  has  a 
Special  relation  to  that  out  of  the  water,  the  diftance  of  the 
particles  within  being  always  Some  multiple  of  that  without; 
Thus,  in  the  cafe  of  carbonic  acid,  &c.  the  difiance  within 
and  without  is  the  fame,  or  the  gas  w  ithin  the  water  is  of  the 
fame  denfity  as  w-ithout ;  in  olefiant  gas  the  difiance  of  the 
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particles  in  the  water  is  twice  that  without;  in  oxygenous  gas,  Remarks  on 
&c.  the  diftance  is  juft  three  times  as  great  within  as  without;  forpt;on  0f  gaj*y 
and  in  azotic,  &c.  it  is  four  times.  This  fad  was  the  refult  by  denfe  fluids, 
of  my  own  enquiry.  The  former  of  thefe,  I  think,  decides  &c* 
the  efted  to  be  mechanical  ;  and  the  latter  feems  to  point  to 
the  principle  on  which  the  equilibrium  is  adjufted. 

The  fads  noticed  in  the  4th,  5th  and  6th  articles,  were  in- 
veftigated  a  priori  from  the  mechanical  hypothefis,  and  the 
notion  ot  the  diftind  agency  of  elaftic  fluids  when  mixed  to¬ 
gether.  The  refults  were  found  entirely  to  agree  with  both, 
or  as  nearly  as  could  be  expeded  from  experiments  of  fuch 
nature. 

The  fads  mentioned  in  the  7  th  article  are  of  great  im¬ 
portance  in  a  theoretic  view;  for,  if  the  quantity  of  gas  ab- 
lorbed  depend  upon  mechanical  principles,  it  cannot  be  af- 
feded  by  temperature  in  confined  air,  as  the  mechanical  effed 
of  the  external  and  internal  air  are  alike  increafed  by  heat, 
and  the  denfity  not  at  all  affeded  in  thofe  circumftances.  I 
have  tried  the  experiments  in  a  confiderable  variety  of  tem¬ 
perature  without  perceiving  any  deviation  from  the  principle. 

It  deferves  further  attention. 

If  w'ater  be,  as  pointed  out  by  this  eflay,  a  mere  receptacle 
of  gafes,  it  cannot  afted  their  affinities;  hence  what  is  ob- 
ferved  in  the  8th  article  is  too  obvious  to  need  explanation. — 

And  if  we  find  the  abforption  of  gafes  to  arife  not  from  a  che¬ 
mical  but  a  mechanical  caufe,  it  may  be  expeded  that  all  li¬ 
quids  having  an  equal  fluidity  with  water,  will  abforb  like  por¬ 
tions  of  gas.  In  feveral  liquids  I  have  tried,  no  perceptible 
difference  has  beei;  found;  but  this  deferves  further  invefti- 
gation. 

After  what  has  been  obferved,  it  feems  unnecetfary  to  add 
any  explanation  of  the  10th  and  following  articles. 

Theory  of  the  Abforption  of  Gafes  by  Water,  tyc. 

From  the  fads  developed  in  the  preceding  articles,  the  fol¬ 
lowing  theory  of  the  abforption  of  gafes  by  water  feems  de- 
ducible. 

1.  All  gafes  that  enter  into  water  and  other  liquids  by  means 
of  preflure,  and  are  wholly  difengaged  again  by  the  removal 
of  that  preflure,  are  mechanically  mixed  with  the  liquid,  and 
p(Jt  chemically  combined  with  it. 
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2.  Gafes  fo  mixed  with  water,  & c.  retain  their  elafticiiy 
or  repuHive  power  amongft  their  own  particles,  juft  the  fame 
in  the  water  as  out  of  it,  the  intervening  water  having  no 
other  influence  in  this  refpecit  than  a  mere  vacuum. 

3.  Each  gas  is  retained  in  water  by  the  preflure  of  gas  of 
its  own  kind  incumbent  on  its  furface  abftra&edly  confidered, 
no  other  gas  with  which  it  may  be  mixed  having  any  perma¬ 
nent  influence  in  this  refpe<5t. 

4.  When  water  has  abforbed  its  bulk  of  carbonic  acid  gas, 
&c,  the  gas  does  not  prefs  on  the  water  at  all,  but  prefTes  on 
the  containing  veftel  juft  as  if  no  water  were  in.  When 
water  has  abforbed  its  proper  quantity  of  oxygenous  gas,  &c. 
that  is,  -Jj  of  its  bulk,  the  exterior  gas  preflfes  on  the  furface 
of  the  water  with  |y  of  its  force,  and  on  the  internal  gas  with 
■~f  of  its  force,  which  force  prclles  upon  the  containing  veffel, 
and  not  on  the  water.  With  azotic  and  hydrogenous  gas  the 
proportions  are  and  refpe&ively.  When  water  con¬ 
tains  no  gas,  its  furface  mud  fupport  the  whole  preflure  of  any 
gas  admitted  to  it,  till  the  gas  has,  in  part,  forced  its  way  into 
the  water. 

5.  A  particle  of  gas  prefling  on  the  furface  of  water  is  ana¬ 
logous  to  a  fmgle  fhot  prefling  upon  the  fumrnit  of  a  fquare 
pile  of  them.  As  the  flint  diftribules  its  preffure  equally 
amongft  all  the  individuals  forming  the  loweff  ftratum  of  the 
pile,  fo  the  particle  of  gas  diftributes  its  preflure  equally  amongft 
every  fucceffive  horizontal  ftratum  of  particles  of  water  dow  n¬ 
wards  till  it  reaches  the  fphere  of  influence  of  anofher  particle 
of  gas.  For  inftance;  let  any  gas  prefs  with  a  given  force  on 
the  furface  of  water,  and  let  the  diftance  of  the  particles  of 
gas  from  each  other  be  to  thofe  of  water  as  10  to  1  ;  then  each 
particle  of  gas  muft  divide  its  force  equally  amongft  100  parti¬ 
cles  of  water,  as  follows: — It  exerts  its  immediate  force  upon 
4  particles  of  water;  thofe  4  prefs  upon  9,  the  9  upon  16, 
and  fo  on  according  to  the  order  of  fquare  numbers,  till  10Q 
particles  of  water  have  the  force  diftributed  amongft  them  ; 
and  in  the  fame  ftratum  each  fquare  of  100,  having  its  incum¬ 
bent  particle  of  gas,  the  water  below  this  ftratum  is  uniformly 
preffed  by  the  gas,  and  confequently  has  not  its  equilibrium 
difturbed  by  that  preflure, 

6.  When  water  has  abforbed  iV  of  its  bulk  of  any  gas,  the 
ftratum  of  gas  on  the  furface  of  the  water  prefles  with  >1  of 
.  its 
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its  force  on  the  water,  in  the  manner  pointed  out  in  the  lad  Remarks^on^ 
article,  and  with  of  its  force  on  the  uppermoft  dratum  forpti0n  of  gafes 
gas  in  the  water:  The  diftance  of  the  two  drata  ot  gas  muft  by  denfe  fluids, 
be  nearly  27  times  the  didance  ot  the  particles  in  the  incum¬ 
bent  atmofphere,  and  9  times  the  didance  of  the  particles  in 
the  water.  This  comparatively  great  didance  ot  the  inner 
and  outer  atmofphere  arifes  from  the  great  repuldve  power  of 
the  latter,  on  account  of  its  fuperior  denfity,  or  its  prefenting 
9  particles  of  furface  to  the  other  1.  When  g—  is  abforbed, 
the  didance  of  the  almofpheres  becomes  64  times  the  didance 
ot  two  particles  in  the  outer,  or  16  times  that  ot  the  inner. 

I'he  annexed  views  of  perpendicular  and  horizontal  drata  of 
gas  in  and  out  of  water,  will  fufficiently  illuftrate  thefe  po¬ 
ll  lions. 

7.  An  equilibrium  between  the  outer  and  inner  atmofpheres 
can  be  edablifhed  in  no  oilier  circum dance  than  that  of  the  dis¬ 
tance  of  the  particles  of  une  atmofphere  being  the  fame  or 
fome  multiple  of  that  of  the  other;  and  it  is  probable  the  mul¬ 
tiple  cannot  be  more  than  4.  For  in  this  cafe  the  didance  of 
the  inner  and  outer  atmofpheres  is  fuch  as  to  make  the  per¬ 
pendicular  force  of  each  particle  of  the  former  on  thole  parti¬ 
cles  of  the  latter  that  are  immediately  tubjeCt  to  its  influence, 
phyfically  fpeaking,  equal;  and  the  fame  may  be  obferved  of 
the  fmall  lateral  force. 

8.  The  greated  difficulty  attending  the  mechanical  hypo- 
thefis,  arifes  from  different  gafes  obferving  different  laws. — 

Why  does  water  not  admit  its  bulk  of  every  kind  of  gas  alike? 

This  quedion  I  have  duly  confldered,  and  though  I  am  not 
}et  able  to  fatisfy  myfelf  completely,  I  am  nearly  perfuaded 
that  the  circumdance  depends  upon  the  weight  and  number  of 
the  ultimate  particles  of  the  feveral  gafes :  thofe  whofe  par¬ 
ticles  are  lighted  and  Angle  being  lead  abforbabie,  and  the 
others  more,  according  as  they  increafe  in  weight  and  com¬ 
plexity.*  An  enquiry  into  the  relative  weights  of  the  ulti¬ 
mate  particles  of  bodies,  is  a  fubjeCt,  as  far  as  I  know,  en* 
tirely  new  :  I  have  lately  been  profecuting  this  enquiry  with 
remarkable  fuccefs.  The  principle  cannot  be  entered  upon  in 
this  paper;  but  I  diall  juft  fubjoin  the  refults,  as  far  as  they 
appear  to  be  ascertained  by  my  experiments, 

*  Subfequent  experience  renders  this  conjecture  lefs  probable. 
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the  Table  of  the  relative  weights  of  the  ultimate  particles  of  gtifeouj) 

and  other  bodies. 


Hydrogen  -  , . 1 

Azote  .......  4.2 

Carbon  4.3 

Ammonia  -------  5.2 

Oxygen  .......  5.5 

Water  .......  6.5 


Phofphorus  .......  7.2 

Phofphuretted  hydrogen  ....  s.2 

Nitrous  gas  ------  9.3 

Ether  ........  9.6 

Gafeous  oxide  of  carbon  ....  9.8 

Nitrous  oxide  .....  13. 7 

Sulphur  .......  ]  4.4 

Nitric  acid  -  -  .  -  -  -  -  15.2 

Sulphuretted  hydrogen  ....  15.4 

Carbonic  acid  ......  15.3 

Alcohol  ......  .  15.1 

Sulphureous  acid  19.9 

Sulphuric  acid  ------  25.4 

Carburetted  hydrogen  from  ftagnated  water  6.3 

Olefiant  gas  -------  5.3 
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Fafcinatmg 
power  of  the 
rattlesnake 
deferibed  by 
Fabricius. 


On  the  fuppofed  fafeinating  Power  of  the  Ruttle-fnake.  With  a 
remarkable  Indian  Tradition  upon  which  it  is  probable  the 
early  European  Settlers  founded  their  popular  Tales .  From 
the  Philadelphia  Medical  and  Phyfical Journal,  by  Benjamin 
Smith  Barton,  M.D. 


.A.LMOST  all  amphibious  animals  (fays  ProfetTor  Fabricius,) 
the  tortoife  excepted,  live  by  preying  upon  other  animals. 
But  being  defiitute  of  firength  and  fwiftnefs,  nature  has 
given,  at  leaft  to  fome  of  them  (according  to  the  teftimony  of 
many  and  creditable  writers,)  the  peculiar  faculty  of  forcing 
other  animals  to  throw  themfelves  into  their  open  jaws.  Kalm, 
the  Swede,  and  the  American  Smith  Barton,  aflert  of  the 
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American  ferpents,  that  if  they  fix  their  fiery,  glaring  eyes 
upon  any  animal,  fuch  as  a  fquirrel,  or  a  bird,  within  a  certain 
difiance,  they  entirely  lofe  the  power  ot  eicaping,  but  throw 
themfelves,  fiowly,  irrelifiibly,  into  the  extended  jaws  ot 
the  fnake.  And  if  any  thing  difturbs  the  fnake,  l'o  that  it 
withdraws  its  eyes  bujL  for  one  moment,  they  efcape  with  the 
litmofi:  precipitation. 

We  oblerve  (continues  this  learned  naturalift)  fomething 
fimilar  to  this  in  our  common,  tardy,  thick,  and  fat  toads, 
which  frequently  fit  under  little  Hones  and  bullies,  having 
their  mouths  wide  open,  into  which  flies,  bees,  and  other 
infers,  are  drawn  in  the  fame  manner.  All  the  theories 
that  have  hitherto  been  offered  to  explain  thefe  appearances 
appear  to  me  both  unnatural  and  improbable.  Indeed,  I  can¬ 
not  but  doubt  the  reality  of  the  fa6I  itfelf,  until  we  fliall  re¬ 
ceive  further  oblervations  and  difcoveries  relative  to  it. 

J.  C.  Fabric ii,  #c. 

Jlefultate  Natur-Hijlorifcher  Vorlefungen, 
p.  267,  268.  Kid;  1804, 

It  will  be  evident  to  anyone,  who  has  peruled,  with  at-  Annotation  fcj 
tendon,  my  two  publications  *  on  the  fuppofed  fafoinating  u 
faculty  of  the  rattle-fnake,  and  other  American  ferpents,  that 
Mr.  Fabricius  has  by  no  means  fully  comprehended  my  pecu¬ 
liar  theory.  I  have  not  adopted  the  hypoihefis  of  the  very 
refpedlable  Kalm,  with  whofe  name  mine  is  mentioned  by 
the  Danifli  Profeffor.  On  the  contrary,  I  have  endeavoured 
to  fhow,  and  I  flatter  myfelf  that  I  have  very  fatisfadlorily 
fliown,  that  there  is  no  foil'd  foundation  for  the  vulgar,  and 
very  generally-received  opinion,  that  ferpents  are  endued 
with  the  faculty  of  fafcinating,  or  charming,  other  animals. 

B.  S.  B. 

The  following  very  curious  tradition  of  fomeof  our  Indians,  Narrative, 
relative  to  ferpents,  is  worthy  of  publication  in  this  place. 

A  part  of  the  tradition  has  already  been  publiflied  in  my 

*  A  Memoir  concerning  the  Fafcinating  Faculty  which  has  been 
afcribed  to  the  Rattie-fnake,  and  other  American  Serpents.  Phi- 
Jadelphia  :  1796.- — Supplement  to  a  Memoir,  &c.  Philadelphia, 

J800. — Or  fee  Philof.  Journal,  Vds.  VII,  and  VIII, 
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Supplement  to  a  Memoir  concerning  the  Fafcinating  Faculty 
which  has  been  aferibed  to  the  Rattle-fnake,  and  other  American 
Serpents. 

*  Having  queftioned  Indians,  a  number  of  limes,  with 
refped  to  Inakes  having  the  power  of  charming,  and  always 
being  anfwered  in  the  negative,  I  was  at  length  defired  (fays 
my  friend,  Mr.  John  Heckewelder)  to  give  the  reafon  the 
white  people  had  for  believing  fuch  a  thing,  which  not 

The  rattle-fnake  being  fatisfaftory,  Pemaholend  *  declared  :  **  The  rattle-fnake 

bv* craft* and  Cy  obtain*  *ts  food  merely  by  flynefs,  and  a  perfevering  patience. 

addreft.  It  knoweth  as  well  where  to  watch  for  its  prey  as  a  cat  does, 

and  fucceeds  as  well.  It  has,  and  retains  its  hunting  grounds. 
In  fpring,  when  the  warm  weather  fets  in,  and  the  woods 
leem  alive  with  the  fmalier  animals,  it  leaves  its  den.  It  will 
crofs  a  river,  and  go  a  mile  and  further  from  its  den,  to  the 
place  it  intends  to  (pend  the  fummer;  and  in  fall,  when  all 
the  young  animals  bred  this  teafon  are  become  flrong  and 
a  dive,  fo  that  they  are  no  more  fo  eafily  overtaken  or  caught, 
it  direds  its  courfe  back  again,  to  its  den,  the  fame  as  a 
hunter  does  to  his  camp. 

Indian  tradition,  “  The  white-people,”  continued  Pemaholend,  *'  probably 
have  taken  the  idea  of  this  fnake  having  the  power  of  charm¬ 
ing  from  a  tradition  of  ours  (the  Indians)  which  our  fore¬ 
fathers  have  handed  down  to  us,  from  many  hundred  years 
back,  and  long  before  ever  the  white  people  came  into  this 
country.  Then  (they  tell  us)  there  i vas  fuch  a  fnake,  and  a 
rattle-fnake  too,  but  then  there  was  only  this  one  fnake  which 
had  this  power,  and  he  was  afterwards  deftroyed  j  and  fince 
that  time  it  hath  never  been  faid  that  any  Other  ©f  the  kind 
had  made  its  appearance.” 

American  native  *  At  my  requeft,  Pemaholend  related  the  tradition,  and  in 

ru'c'fnake0111  *  ^°^ow’n8  words.  **  Our  forefathers  have  told  us,  that 

at  a  finall  lake,  or  large  pond,  not  a  great  difiance  from  where, 
as  is  believed,  now  the  great  city  gucquendku  (Philadelphia) 
is  built,  there  dwelt  a  rattle-fnake,  whole  length  and  thick- 
nefs  exceeded  that  of  the  thickefl  and  longeff  tree  in  the 
woods.  This  fnake  was  very  deftruftive,  not  only  in  deftroy- 
ing  fo  much  game,  but  in  devouring  fo  many  Indians ;  for 

when  he  was  hungry,  he  only  looked  round,  and  whatever  he 

«  , 

#  An  aged  and  much  refpe&ed  Delaware- Indian. 

.  -  5  Taw, 
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Taw,  whether  Indian,  deer,  turkey,  or  even  geefe  flying*  he  American  nativ* 
only  held  his  head  that  way,  opening  his  mouth  wide,  and  a  ra«t J tn 
drawing  breath  in  the  manner  we  do,  and  nothing  could  pre¬ 
vent  (uch  living  creature  entering  his  jaws.  It  is  even  laid, 
that  a  whole  flock  of  geefe,  flying  at  a  great  diflance,  have 
been  drawn  into  his  mouth,  at  one  time;  *  and  it  was  well 
known  among  the  Indians,  that  of  all  the  hunters  or  travel¬ 
lers,  who  palled  that  way,  very  few  efcaped  him. 

“  The  Indians  well  knew  when  he  was  hungry,  for  then  he 
grew  angry,  and  blew  with  his  mouth,  which  founded  like 
thunder:  tor  his  breath  was  fo  powerful,  that  all  the  trees, 
how'ever  large,  would  bend,  and  even  fometimes  break  down 
before  him.  There  being  no  profpect  or  ever  killing  him  with 
arrow's,  on  account  ot  the  barrennefs  of  the  land  far  round 
the  lake,  into  which  he  would  always  retire,  after  falisfying 
his  hunger,  a  great  council  of  the  nation  was  called  together, 
and  the  queflion  put.  Where  are  the  Alannittoes  of  the  nation  ? 

Are  they  no  more  ?  Shall  the  whole  of  the  nation  be  defrayed  by  a 
M annuto- Snake  ?  At  length,  two  young  men,  endowed  with 
Mannittoie  powers,  offered  their  fervices,  and  declared,  that 
unlets  the  Mannittoie  power  of  the  fnake  exceeded  theirs, 
they  (hould  fucceed;  but  they  would,  at  all  events,  make  an 
attempt.  They  then  bid  farewell  to  the  affembly  and  their 
friends,  dived  into  the  river,  from  whence  they  proceeded 
under  the  water  to  a  place  oppofite  the  Mennfippeek  (lake, 
or  large  pond)  where  this  fnake  dwelt.  They  made  an  opening 
under  ground,  from  the  river  to  the  centre  of  the  pond,  by 
which  the  pond  was  drained,  and  became  perfectly  dry. 

After  returning  again,  the  fame  way  they  had  come,  they 
found  the  fnake  in  great  uneafinefs,  and  on  dry  ground. 

Taking  then  the  advantage  of  the  dry  weather,  and  the  grafs 
far  around  the  fnake  being  dry,  they  fet  fire  to  the  grals,  at  a 
difiance,  and  around  the  fnake,  by  which  means  he  was  burnt 

*  It  is  curious,  at  leaft,  to  compare  this  part  of  the  Indian  tra¬ 
dition  with  what  Metrodorus,  as  cited  by  Pliny,  relates  of  certain 
Afiatic  ferpents.  Thefe,  he  fays,  by  means  of  their  breath,  at¬ 
tracted  birds,  however  high  they  were,  or  however  quick  their 
flight.  “  Metrodorus,  circa  Rhyndacum  amnem  in  Ponto,  Ut 
fupervolantes  quamvis  alte  perniciterque,  alites  hauftu  raptas  ab- 
forbeant.”  Plin.  Hilt*  Nat.  lib,  viii.  cap.  14. 
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American  native  (o  death.  *  Thus  (continued  Pemaholend)  was  the  monitor 
fauk-ftiake°Ut 3 by  two  raannitto  men  of  the  nation:  for,  you  mult 
know,  in  thofe  days,  we  had  fuch  men  among  us,  who  could 
live  as  well  in  the  water  as  on  land.” 

*  Converfing  one  day  with  a  Monly  (advanced  in  years) 
on  ancient  times,  on  the  migration  of  the  Indians,  &c.  he,  in 
order  to  convince  me  (fays  Mr.  Heckewelder)  what  the 
Indians  once  were,  mentioned  the  killing  of  the  big  fnakc, 
the  hiltory  of  which,  according  to  his  relation,  differing  only 
in  the  following  points : 

if  a.  He  did  not  think  it  had  been  a  rattle-fnake,  but  under- 
flood  the  old  men,  from  whom  he  had  heard  it  fo  otien  re¬ 
lated  (when  he  was  young),  that  it  was  a  fnake  of  a  peculiar 
kind,  and  had  feet;  and  that  never  fince  had  a  fnake  of  this 
kind  appeared  : 

b.  That  he  w'as  not  fure  as  to  the  place  where  this  fnake 
kept;  believed  it  had  been  higher  up  the  country,  and  kept 
in  a  wdde  and  deep  place  of  the  river,  and  in  the  country 
of  the  Munfees  (or  Minfy)  and  was  killed  by  a  Mannitto 
M  unfee: 

l<  c.  That  after  the  nation  had  met  in  council,  and  the  above 
quedions  put,  a  Munfee  man  of  no  charafter,  nor  feemingly 
of  any  confequence  to  the  nation,  laid  and  declared,  that  he 
had  Mannittoie  Powers;  could  and  would  deflroy  the  monfter, 
prefcribing  the  ceremonies  the  affembly  were  to  obferve  during 
the  expedition.  That  he  then  made  a  very  flrong  arrow,  or 
fpear,  fharp  at  both  ends ;  and  being  equipped,  took  leave 
of  the  affembly — plunged  into  the  river,  and  dived  under 
water,  until  he  arrived  within  a  fmall  didance  of  the  place 
where  the  fnake  lay,  or  floated,  balking  in  the  fun.  Here 
he  attended  to  the  furface,  and  calling  out  to  the  fnake  to 
receive  him,  he  opened  his  mouth  wide,  and  drew  him  in, 
when,  however,  in  an  inflant,  the  fnake  wras  dabbed  by  him 
through  both  his  fides,  with  the  fpear,  which  wounded  him 
fo  deadly,  that  he  gave  a  whirl,  and  being  under  great  pain, 
difcharged  his  excrements,  and  with  the  fame  this  hero,  who 

* 

*  Even  this  part  of  the  Indian  tradition  feems  to  be  borrowed 
from  the  old  world.  See  a  curious  relation  of  the  capture  of  an 
enormous  ferpent  in  The  Life  of  Sethos ,  as  taken  from  Jir  'reate  me¬ 
moirs  of  the  Egyptians.  Vol.  i.  p.  125 — 14-7.  London,  1737. 
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then  fvvam  again  to  fliore,  announcing  his  vidtory,  and  con-* 
gratulating  the  aflembly  on  the  deliverance  of  the  nation. 

"  Thus  (continued  the  old  Munfee)  were  the  Indians  of  thofe 
days  Manniltoes.  Nothing  could  refill  them.  They  knew 
nothing  of  drowning.  Our  fird  Parents  have  fprung  from  the 
bottom  of  a  lake.” 


VII. 

A  Defcription  of  a  Property  of  Caoutchouc,  or  Indian  Rubber ; 
With  fame  Reflections  on  the  Caufe  of  the  Elaft icity  of  this 
Subjlance.  In  a  Letter  to  Dr.  Holme.* 


SIR, 


Middlcjhaw ,  near  Kendal,  Nov.  26,  1 802, 


I  HE  fubdance  called  Caoutchouc,  or  Indian  Rubber,  pof- 
fedes  a  dngular  property ;  which,  I  believe,  has  never  been 
•taken  notice  of  in  print,  at  lead  by  any  Englilb  writer;  the 
prefent  letter  contains  my  experiments  and  rededlions  on  the 
fubjecl;  and  Ihould  they  appear  to  deferve  the  attention  of 
your  philofophical  friends,  I  am  certain  you  will  take  the 
trouble  of  communicating  the  paper  to  the  Literary  and  Phi¬ 
lofophical  Society  of  Mancheder. 

The  property  I  am  about  to  deferibe  depends  on  the  tempe-  Caoutchouc 
rature  of  the  Caoutchouc,  which  is  uled  in  the  experiment;  more  Pliant  by 
for  heat  increafes  the  pliancy  yf  the  fubdance,  and  cold,  on 
the  contrary,  renders  it  more  rigid  :  fo  that  when  a  dip  of  this 
relin  has  been  diffidently  warmed,  it  may  be  extended  to  more 
than  twice  its  natural  length,  by  a  moderate  force  applied  to 
its  extremities,  after  which  it  will  recover  its  original  dimen- 
dons  in  a  moment,  provided  one  of  the  ends  of  it  be  let  go 
as  foon  as  it  has  been  dretched.  This  difpodtion  of  the  fub- 
ftance  may  be  produced  by  a  degree  of  temperature  lefs  than 
the  heat  of  the  blood;  it  is  therefore  necclfary  to  prepare  a 
flip  of  it,  by  deeping  it  for  a  few  minutes  in  warm  water, 
or  by  holding  it  fomewhat  longer  in  the  fid ;  either  of  thefe 
precautions  makes  the  refin  pliant,  and  fits  it  for  the  ex- 
riment;  which  is  performed  in  the  following  manner. 


*  Manchester  Mem.  N.  S.  Vol.  I, 


I  made 
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and  lcfa  denfc.  I  made  a  piece  of  Caoutchouc  a  little  heavier  than  an  equal 
bulk  of  water,  the  temperature  of  which  was  4.5  degrees: 
the  velfel  containing  the  refin  and  water  was  then  placed  on 
the  fire;  and  when  the  contents  of  it  were  heated  to  130 
degrees,  the  Caoutchouc  floated  on  the  (urface. 

It  bfcomcs  cold  Exp.  1.  Hold  one  end  of  the  flip,  thus  prepared,  between 
In/ou^nd^lTot  thumb  an(l  fore-finger  of  each  hand  ;  bring  the  middle  ot 
by  contraction,  the  piece  into  flight  contact  with  the  edges  of  the  lips ;  *  taking 
care  to  keep  it  firaight  at  the  time,  but  not  to  ftrelch  it  much 
beyond  its  natural  length;  after  taking  thefe  preparatory  Peps, 
extend  the  flip  luddenly  ;  and  you  will  immediately  perceive 
a  fenfationof  warmth  in  that  part  of  the  mouth  which  touches 
it,  arifingfrom  an  augmentation  of  temperature  in  the  Caout¬ 
chouc  :  for  this  refin  evidently  grows  warmer  the  further  it  is 
extended  ;  and  the  edges  of  the  lips  poflefs  a  high  degree  of 
fenfibilitv,  which  enables  them  to  difeover  thefe  changes  with 
greater  facility  than  other  parts  of  the  body.  The  increafe  of 
temperature,  which  is  perceived  upon  extending  a  piece  of 
Caoutchouc,  may  be  deflroyed  in  an  inftant,  by  permitting 
the  flip  to  contract  again  ;  which  it  will  do  quickly  by  virtue 
of  its  own  fpring,  as  oft  as  the  Pretching  forth  ceafes  to  aCt  as 
foon  as  it  has  been  fully  exerted.  Perhaps  it  will  be  faid, 
that  the  preceding  experiment  is  conduced  in  a  negligent 
manner ;  that  a  perfon,  who  wifties  for  accuracy,  will  not 
trult  his  own  lente  of  feeling  in  inquiries  of  this  defeription, 
hut  will  contrive  to  employ  a  thermometer  in  the  bufinefs. 
Should  the  objection  be  Parted,  the  anl  wer  to  it  is  obvious  ;  for 
the  experiment  in  its  prefent  flate  demonflratos  the  reality  of 
a  lingular  fact;  by  convincing  that  fenfe,  which  is  the  only 
diredt  judge  in  the  cafe,  that  the  temperature  of  a  piece  ot 
Caoutchouc  may  be  changed,  by  compelling  it  to  change  its 
dunenfions.  The  ufe  of  a  thermometer  determines  the  rela¬ 
tive  magnitudes  of  thefe  variations,  by  referring  the  quePioa 
of  temperature  to  the  eye  ;  experiments  of  this  fort  are  there¬ 
fore  of  a  mathematical  nature,  and  afford  a  kind  of  know¬ 
ledge  with  which  we  have  nothing  to  do  at  prefent  ;  for  we 
are  not  inquiring  after  proportions,  but  endeavouring  to  ePa- 

*  This  effect  was  firft  noticed  in  1784,  at  Mr.  Kirwan’s  meetings 
in  Newman  ftreet,  and  Dr.  Crawford  aferibed  it  to  change  of 
capacity  limilar  to  what  he  fuppofed  to  take  place  in  a  nail  by 
hammering.— N.  -  - 

blifli 
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blilh  tTie  certainty  of  a  fa<5t,  which  may  afiift  in  difeovering 
the  reafon  of  the  uncommon  elafticity  obfervable  in  Caout¬ 
chouc.  My  eflky  or  letter  appears  to  be  running  into  a  k>ng 
digreffion  ;  the  fubjeft  mutt  therefore  be  refumed,  and  it  wifi 
not  be  improper  to  premife  the  following  fimple  experiment, 
in  the  prefent  fiate  of  the  inquiry  ;  becaufe  it  fee  ms  capable 
of  affording  no  inconfiderable  degree  of  infight  into  the 
plan  which  nature  purlues  in  producing  the  phenomenon  in 
-queftion. 

Ejp.  2.  ft  one  end  of  a  ilip  of  Caoutchouc  be  fattened  to  Caoutchouc 
a  rod  or  metal  or  wood,  and  a  weight  be  fixed  to  the  other  when  ftretched 
extremity,  in  order  to  keep  it  in  a  vertical  petition ;  the  Cx',3nci>  nee- 
thong  will  be  found  to  become  thorter  with  heat  and  longer  by  cold, 
with  cold.  The  procelfes  of  heating,  cooling,  and  meafuring 
bodies  are  fo  well  known,  that  I  need  not  enter  into  the  mi¬ 
nuter  parts  of  the  experiment  ;  it  will  be  proper,  however, 
to  add,  that  an  increafe  of  temperature  diminifhes  the  fpe- 
cific  gravity  of  the  Indian  Rubber,  and  a  lofs  of  heat  occa¬ 
sions  a  contrary  effect  in  it ;  as  I  have  proved  experimentally. 

The  knowledge  of  the  latter  fadt  leads  me  to  conclude,  ap¬ 
parently  on  reafonable  grounds,  that  the  pores  or  interfaces 
of  Caoutchouc  are  enlarged  by  heat,  and  diminithed  by  cold; 
confequently  when  a  flip  of  this  fubttance  which  remains  ex¬ 
tended  by  a  weight,  or  the  application  of  force,  happens  to 
contract  from  an  acceflion  of  temperature,  the  capacity  of 
its  pores,  taken  feparately  or  collectively,  is  augmented  by 
the  change  that  takes  place  in  the  figure  of  the  thong.  Now  Tj,sory  . 
if  the  exittence  of  caloric  be  admitted,  it  will  follow  from  this  fubftance 
the  preceding  arguments,  that  the  phenomenon  under  con-  by 

fideration  isoccafioned  bv  the  alternate  abforption  andemiffion  are  by  water;"* 
of  the  calorific  fluid,  in  the  fame  manner  that  ropes,  the 
blades  of  Fuci,  as  well  as  many  more  bodies,  are  obliged  to 
c.ontraft  and  extend  themfelves,  by  the  alternate  abforption 
dttd  emiffion  of  water. — You  will  perceive  by  the  tenour  of 
the  foregoing  obfervations,  that  my  theory  of  this  cafe  of 
elaflicity  is  perfectly  mechanical ;  in  fadt,  the  explanation  of 
it  depends  upon  the  mutual  attraction  of  Caloric  and  Caout¬ 
chouc;  the  former  of  which  penetrates  the  latter,  and  pervades 
every  part  of  it  with  the  greateft  eafe  and  expedition  ;  by 
which  the  refin  is  compelled  to  accommodate  its  pores  to  that 
portion  of  the  Calorific  fluid  which  is  due  to  its  whole  matt, 

at 
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nf  any  particular  degree  of  temperature.  In  order  t6  apply 
the  lad  remark  to  the  phenomenon  under  conlkleration  I  may 
oblerve,  that  if  a  force  be  exerted  on  a  piece  of  Caoutchouc 

t  t  r  # 

to  alter  the  dimenlions  of  its  pores,  the  mutual  atlrafiion 
mentioned  above  will  refill  the  effort.  But  the  eafe  with 
which  this  tubtlance  may  be  made  to  change  its  figure,  and 
the  retractile  power  which  it  potfefies  on  thefe  occafions, 
flievv  that  its  condituent  particles  move  freely  amongfl  them- 
felves:  but  where  there  is  motion,  there  is  void  (pace;  con- 
lequently  Caoutchouc  abounds  with  innumerable  pores  or  in¬ 
terlaces,  the  magnitudes  of  which  are  variable,  becaufe  the 
fpecific  gravity  of  the  refin  becomes  lefs  with  heat,  and  greater 
that  its  capacity  with  cold.  Now  if  the  dimenlions  of  the  pores  in  a  piece 

nit  Illy  Altered  Caoutchouc  can  fee  lelfened,  without  taking  away  part  of 

the  matter  of  heat,  which  it  contains  at  the  time;  this  new 
arrangement  in  the  internal  flrudlure  of  the  Hip  will  leffen 
its  capacity  for  the  matter  of  heat,  and  consequently  augment 
its  temperature.  But  the  warmth  of  luch  a  flip  is  increafed 
by  llretching  it,  according  to  the  firtl  experiment ;  the  pores 
of  it  are  therefore  diminilbed  :  and  the  effort,  which  it  exerts 
at  the  time,  ariies  from  the  mutual  attraction  of  the  Caout¬ 
chouc  and  Caloric ;  which  attra6iion  caules  an  endeavour  to 
enlarge  the  interfaces  of  the  former  for  the  reception  of  the 
latter  ;  hence  it  happens  that  the  thong  contracts  longitu¬ 
dinally,  according  to  the  fecond  experiment,  and  the  re¬ 
dundant  caloric  is  abforbed  in  the  courfe  of  this  operation, 
which  again  reduces  the  temperature.  The  preceding  ex¬ 
planation  agrees  very  wejl  with  the  phenomenon,  as  it  is  Hated 
in  the  beginning  of  this  letter  ;  and  the  theory  receives  ad¬ 
ditional  confirmation  from  the  following  fa£ts. 

Exp.  3.  If  a  thong  of  Caoutchouc  be  ftretched  in  water 
warmer  than  itfelf,  it  retains  its  ejatlicity  unimpaired  ;  on  the 
contrary,  if  the  experiment  be  made  in  water  colder  than  it- 
fell,  it  lofes  part  of  its  retractile  power,  being  unable  to 
reftores  its  elaf-  recover  its  former  figure  ;  but  let  the  thong  be  placed  in  hot 
deity ;  water,  while  it  remains  extended  for  want  of  fpring,  and 

the  heat  will  immediately  make  it  contract  brilkly.  The 
foregoing  circumfUnces  may  be  conlidered  as  proving,  that 
the  elalticity  of  Caoutchouc  is  not  a  conftitutional  quality  of 
whence  the  the  (ubllance,  but  a  contingent  effect,  arifing  from  the  lofs 
eMtidty^isde-  Equilibrium  between  the  portion  of  caloric,  which  the 
<iuced,  See.  refin 
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refin  happens  to  contain  at  any  moment,  and  its  capacity  to 
receive  that  fluid  at  the  fame  inftant.  The  object  of  the 
prefent  letter  is  to  demonfirate,  that  the  faculty  of  this  body 
to  abforb  the  calorific  principle,  may  be  leffened,  by  forcibly 
diminifliing  the  magnitudes  of  its  pores;  and  this  effential 
point  of  the  theory  may  be  confirmed  by  experiment  :  for 
the  fpecific  gravity  of  a  flip  of  Caoutchouc  is  increafed,  by 
keeping  it  extended,  while  it  is  weighed  in  water. 

JOHN  GOUGH. 


VIII. 


Obftrvations  on  the  training  of  Pugilifts ,  Wrefilers,  Jockies,  and 
others ,  who  give  themfelves  up  to  Athletic  Exercifes;  with  fame 
Queries  for  difcovering  the  Principles  thereof  and  the  Procefs 
of  training  Running  IJorfest  4'C.  with  a  View  of  afcertaining 
whether  the  fame  can furnijh  any  Hints  ferviceable  to  the  Human 
Species.  * 


PROFESSIONAL  men  are  ready  to  acknowledge,  thatpre-  General  con¬ 
vention  is  better  than  cure;  and  the  belt  informed  ingenuoufly  ^derations^on 
admit,  that  organic  difeafes,  once  confirmed,  are  beyond  the  0ri,iniC 
reach  of  their  art.  As  organic  difeafes  generally  proceed  from 
flow  and  gradual  changes,  they  may  certainly  be  prevented 
by  temperance  and  labour;  by  activity  of  body,  and  content¬ 
ment  of  mind.  In  regard  to  the  common  metaphyfical  ex- 
preflions,  “  of  the  exhaufting  of  the  excitability;  of  the 
wearing  of  the  parts;  of  the  attrition  of  our  fluids,  in  circu¬ 
lation,  againft  the  folids;  of  the  abrafion  of  the  folids  by  fric- 


#  The  fubfequent  queries  and  obfervations  have  been  circulated 
by  Sir  John  Sinclair,  with  a  view  to  obtain  information  concern¬ 
ing  the  effe£ts  of  diet  and  exerciie  on  the  human  frame,  from  a 
clafs  of  practical  experimentalifts,  whom  the  pride  of  feience  has 
hitherto  overlookevl.  The  philofophical  manner  in  which  this  branch 
of  diCtatic  medicine  is  here  confidered,  appears  to  render  it  a  fit 
objeCt  for  infertion  in  a  Journal  conducted  on  the  plan  of  the  pre-» 
fent.  In  promoting  the  circulation  of  this  paper,  we  have  no 
doubt  that  we  are  coinciding  with  the  plan  of  the  author,  by  ex¬ 
tending  his  means  of  information:  Anv  communications  tending 
to  throw  further  light  on  the  1‘ubjeCt,  will  be  acceptable.  W.  N, 

.  Vol.  XIII. — Afril,  iBUC.  Z  lion; 
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tron;  of  the  debility  produced  by  the  mod  natural  power* 
fupportipg  life,  namely,  the  wade  of  fubfiance  created  by 
that  exercife  and  labour,  for  which  we  fcem  peculiarly  del- 
tined," — all  thele  expreffions  are  extremely  fufpicious.  The 
ipeculator  is  always  to  be  fufpe&ed,  when,  foifaking  plain  di¬ 
rect  tacts,  he  involves  his  want  of  meaning,  and  confcieus  ig* 
norance,  in  learned  words,  or  metaphor. 

It  is  ufua'ily  Tup-  Thefe  metaphorical  expreflions  have  originated  in  a  per- 
v  "!th '  ["fiil'd  5*  *ua^on»  b°nes>  cartilages,  mufcles,  and  other  folid 

parts  are  psrma-  parts,  being  once  formed,  are  permanent,  becauie  the  identity 
of  the  individual  is  permanent ;  and  that  being  once  formed, 
and  always  retaining  one  fliape,  their  actual  component  parts 
muft  continue  the  fame.  Nothing  in  philosophy  is  farther 
from  the  truth.  There  are  experiments  to  demonfirate,  that 
every  part  and  particle  of  the  firmed  bones,  is  fucceflively 
abforbed  and  depofited  again  *.  The  folids  of  the  body, 
whatever  their  form  or  texture,  are  incelTantly  renewed.  The 
whole  body  is  a  perpetual  fecretion,  and  the  bones  and  their 
ligaments,  the  mufcles  and  their  tendons,  a'i  the  finer  and  all 
the  more  flexible  parts  of  the  body,  are  as  continually  renewed^ 
and  as  properly  a  fecretion,  as  the  faliva  that  flows  from  the 
mouth,  or  the  moidure  that  bedews  the  furlace.  The  health 
of  all  the  parts,  and  their  foundnefs  of  fitru&ure,  depends  oil 
this  perpetual  abforption,  and  perpetual  renovation  ;  and  ex¬ 
ercife,  by  promoting  at  once  ablorplion  and  fecretion,  pro¬ 
motes  life,  without  hurrying  it;  renovates  all  the  parts  and 
organs,  and  preferves  them  apt  and  fit  for  every  odice. 
Nutrition  is  a  Nutrition  belongs  not  to  the  ftomacb  alone,  which  but  pre- 
jeneral  procefs.  pares  the  food,  and  converts  it  into  chyle,  but  to  the  vetfels 
by  which  it  is  circulated,  and  appropriated  to  the  nutiition  of 
parts,  which  of  courfe  is  performed  by  every  petty  artery  of 
the  body. 

In  nothing  fiiould  we  be  more  anxiouUy  careful,  than,  in 
laying  down  rules,  which  muft  affect  the  health  of  thoufands ; 
and  whenever  we  proceed  on  doctrines,  unfupported  by  fact, 


Many  grneral 
rules  are  rath 
a/iJ  dangerous. 


*  This  has  been  afeertained  by  giving  madder  to  growing  animals', 
-especially  pigs  and  fowls,  among  their  food.  It  is  found  that  the 
madder  tinges  the  bones,  layer  after  layer,  v/ith  a  red  colour  j  and 
by  the  deepnefs  of  the  tinge,  demon  ft  rates  the  fuccelfion  in  which 
the  particles  of  the  bone  are  abforbed  and  depofited.  This  is,  I 
bdievr,  the  conciufion  which  phyfiologifts  have  formed. 


wherever 
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wherever  we  divert  mankind  from  thofe  amufements  and  la* 
hours  to  which  nature  excites  us,  vvc  fliou Id  proceed  with 
particular  caution.  We  read  in  books,  that  life  and  the  body 
are  but  as  a  given  quantity  of  living  energy  and  living  ma¬ 
terials,  to  be  expended  and  uled  with  difcretion  and  economy  ; 
and  that  the  fum  of  excitability,  which  is  born  with  the  child, 
is  expended  towards  the  dole  of  life.  The  dodrine  of  abra- 
fion  alfo  intimates,  that  our  folids  are  perpetually  wafting,  and 
that  it  is  by  the  diminution  of  moifture, — the  aridity  of  folids, 
the  fcantinels  of  fluids,  and  the  (low  induration  of  the  folid 
parts;  that  the  body  becomes  fhrunk,  emaciated,  ft  iff’,  and 
motionlefs,  before  it  links  into  the  grave.  And,  rafh  as  the  The  dodrine  of 

dodrine  feems,  it  has  been  boldly  atferled,  that  “  to  live  with  abra^10n  or 

.  wearing  out  has 

as  little  food,  and  as  little  exercile  as  poffible,  is  the  fureft  been  abfurdly 
means  to  preferve  the  bodv,  and  to  live  long.”  To  live  with  aPPlied* 
as  little 'food,  and  as  little  exercife  as  poffible,  would  make 
a  man  little  better  than  a  mere  gralshopper.  A  man  living 
thus,  would  be  a  voluntary  prifoner,  wan,  colourlefs,  fleth- 
lefs,  bloodlefs,  having  no  fpeculation  in  his  eyes,  no  marrow 
in  his  bones;  his  complexion  would  declare  him  what  he  was, 

Th  is  fyftem  pradifed,  either  in  infancy,  in  the  prime  of  man¬ 
hood,  or  in  the  decline  of  life,  would  abridge  it.  Alcetics 
are  a  proof,  not  of  the  length  of  life,  which  temperance  in¬ 
jures,  but  of  the  premature  old  age  which  abftinence  brings 
upon  us.  The  fqualid  look,  the  hollow  cheek,  the  matted 
hair,  the  emaciated  body,  only  prove  how  much,  by  fuch  cri¬ 
minal  felf-deniul,  the  body  fuffers,  with  but  little  profit  to  the 
powers  of  the  mind.  Let  us  then  take  care  that  our  philo- 
fophy  be  not  too  fevere ;  for  men  may  run  into  real  danger, 
if  we  take  from  them  every  fair  indulgence,  or  divert  them 
from  following  the  didates  of  nature.  The  faireft  livers,  who 
have  not  abufed,  but  have  enjoyed  their  ftrength  and  health, 
have  in  general  enjoyed  them  longeft. 

There  are  habits  which  feem  to  be  natural  to,  and  congenial  Natural  habits  of 
with,  the  feveral  periods  of  life.  The  child  thould  merely  ^n^}0Uth,J 
fuck,  deep,  and  vegetate.  The  boy  Ihould  ramble  wild  and 
unconftrained,  little  oppretTed  with  talks  or  ftudies,  and  nou- 
rifhed  with  abundance  ot  fiinple  food.  The  youth  Ihould  be 
temperate,  fober,  adive.  The  old  man  quiet,  fedate,  fell’, 
indulgent;  Ihould  have  long  Deep,  delicate  food,  rich  wines, 
and  agreeable  temperature;  little  labour,  and  a  cheerful  mind. 

Z  2  Nature 
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Nature  affigns  us  vigour,  fpirit,  enterprife,  and  forefight 
the  early  part  of  life,  to  treafure  up  the  needful  indulgence* 
for  age.  Parents  are  careful  of  our  firfl  infancy  ;  we  ourfelves 
ought  to  provide  for  our  latter  childhood. 

The  mod  intelligent  profefliona!  men  have  an  opinion  con¬ 
cerning  the  fondions  of  the  Ik  in,  confonant  with  that  ot  the 
vulgar;  and  more  refined,  only  from  their  aligning  a  general 
caufe  for  thofe  effeds,  of  which  all  of  us  are  confcious.  The 
fkin  is  not  regarded  merely  as  an  organ  of  fecretion,  detained 
for  draining  off  fuperfluous  moiflure,  or  faline  particles,  from 
the  general  mafs  of  fluids,  but  as  a  furface  of  more  adive  cir¬ 
culation,  which  folicits  the  blood  to  the  very  extremities  of  the 
veflels,  and  thus  contributes  to  fupport  and  complete  the  cir¬ 
culation  of  the  blood,  and  to  nourith  the  parts  within.  The 
fkin  is  regarded  as  conneded,  in  a  peculiar  manner,  with  all 
the  parts  of  the  cellular  fubflance,  interpofed  betwixt  the 
mufcles,  and  involving  the  blood  veflels.  The  (fate  of  the  ikin 
indicates  the  condition  of  that  cellular  fubflance,  whofe  office 
it  is  to  conduct  (he  blood-veffels  to  all  parts,  efpecially  to  the 
mufcular  flefb,  and  to  nourifh  the  parts;  and  while  the  circu¬ 
lation  of  the  lkin  is  lively  and  adive,  that  of  the  involved 
parts  can  never  flag.  The  condition  of  the  bowels,  and  of 
the  fkin,  are  the  firfl  and  rood  natural  points  for  the  ph)  fician 
to  attend  to.  It  is  by  regulating  thefe,  that  he  regulates  the 
pul'e;  by  flimulating  or  foothing  them,  that  lie  raifes  or  de- 
preffes  the  vital  adions ;  and  it  is  matter  of  common  obferva- 
tion,  that  in  animals,  a  good  (kin  is  the  criterion  of  health,  and 
the  drynefs  of  the  fkin,  the  forming  of  fcabs  or  eruptions  upon 
it,  and  the  clapping  of  the  hair,  (as  it  is  called  by  thofe  who 
have  the  care  of  flock),  are  the  firfl  and  furefl  figns  of  ap¬ 
proaching  difeafe. 

Next  to  the  free  circulation  of  the  blood  through  all  the 
body,  terminating  in  the  furface,  that  of  the  free  tranfit  of 
the  blood  through  the  lungs,  is  effential  to  health. 

The  oxydation  or  chemical  change  produced  by  air  upoa 
the  blood,  is  effential  to  its  vital  properties.  A  free  and  pow¬ 
erful  refpiration  is  moft  effential  to  a  frefli  colour  of  the  face, 
to  lively  fpirits,  and  cheerful  feelings,  and  to  (he  healthy  and 
vigorous  adions  of  the  body.  “  It  is  my  breathing  hour  of 
the  day,”  fays  Hamlet  to  Ofric.  It  is  a  princely  thing  to  let 
apart  hours  for  exercifes;  and  there  is  little  doubt,  that  if  aii 
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tltofe,  who  linger  awray  their  hours  in  luxurious  and  indolent 
relaxations’,  were  to  aftign  a  regular  portion  of  their  time  to 
the  hardy  and  manly  exercifes  of  walking,  riding,  fencing, 

&c.  and  would  take  their  breathing  hour ,  they  would  breathe 
long  and  well. 

Thefe  reflections  naturally  arife  upon  confidering  thealmoft  The  art  of  train- 
incredible  perfection,  to  which  thofe,  whofe  profeflion  it  is  to  ^hleTic^xercife 
train  men  to  athletic  exercifes,  have  brought  their  refpeCtive  is  wonderfully 
arts.  By  certain  procefles,  they  improve  the  breath,  the  eftc^hve» 
lirength,  and  the  courage  of  thofe  they  take  in  hand,  fo  as  to 
enable  them  to  run  thirty,  or  walk  a  hundred  miles,  in  a  given 
fpace  of  time;  to  excel  in  wreftling;  or  to  challenge  a  pro- 
fefted  boxer.  Would  it  not  then  be  a  mod  important  addition 
to  the  fa&s  we  already  know  concerning  the  means  of  im¬ 
proving  ftrength,  and  enfuring  long  life,  if  authentic  infor¬ 
mation  could  be  procured  from  thofe  diftricls  where  athletic 
exercifes  prevail,  what  are  efteemed  the  beft  and  fureft  pro- 
celTes  for  training  men  for  foot-races,  trials  of  ftrength  in 
wreftling  or  boxing  matches,  or  for  raifing  the  ftrength  and 
courage  of  game-cocks,  or  improving  the  wind,  ftrength,  and 
Ipeed  of  running  horfes  to  their  higheft  pitch.* 

Thofe  who  give  themlelves  out  as  fkilful  in  this  art,  attend  Some  account 
to  the  ftate  of  the  bowels,  the  (kin,  and  the  lungs.  They  ufe°* 
fuch  means  as  reduce  the  cellular  or  fatty  (ubftance,  and  in¬ 
vigorate  the  mufcular  fibres.  When  they  take  a  man  in  train¬ 
ing  for  any  feat  of  this  kind,  he  is  not  oiled  and  fuppled  as 
the  ancient  athletics  were;  for  as  their  common  modes  of  life 
vvere  hardy  and  adtive,  they  needed  no  other  preparation  : 
but  he  is  fvveated,  purged,  and  dieted,  and  then  put  upon  trial. 

He  is  purged  with  very  draftic  purges,  to  reduce  his  grolfnefs. 

He  is  made  to  walk  out  under  a  load  of  clothes;  his  walks  are 
regularly  increafed,  and  a  certain  number  of  times  a-week  ; 
he  is  laid  between  two  feather-beds ;  fweat  promoted  by 
drinks;  his  limbs  taken  from  between  the  feather-beds,  fuc- 
ceflively,  and  rubbed  very  roughly.  After  enduring  for  many 

*  Though  not  immediately  connected  with  the  object  of  this 
paper,  it  may  not  be  improper  to  fuggeft,  that  it  would  be  of  great 
importance,  if  medical  gentlemen,  whether  in  the  army  or  navy, 
who  have  been  on  fervice,  were  alfo  to  point  out  the  various  cir- 
cumftances  which  tended  to  fupport,  or  to  abate,  the  Ihengthand 
courage  of  the  foldier  or  the  faiior. 
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fiours this  ftate  of  fuflocation,  he  is  comforted  with  a  draught 
of  ale  or  wine.  The  purges  and  fweatings  are  repeated,  ac¬ 
cording  to  the  grolfnefs  of  his  habit,  and  from  time  to  time 
his  trainer,  (regarding  him  no  otherwife  than  he  would  a 
running  horfe,  under  the  like  difeipline,)  takes  him  out,  and 
makes  (rial  of  his  wind  and  flrength,  and  does  not  ceale  till 
he  lias  made  him  as  lank  as  a  greyhound,  and  almoft  as  fleet, 
and  the  great  in- A  man,  even  in  the  heft  of  ordinary  health,  becomes  giddy 
acquired  by  the  anc^  brcathlefs  when  he  ftrikes ;  and  Tick  and  pale  on  receiving 
human  frame,  a  fevV  blows.  He  is  thence  unable  to  bear  any  unuluat  exer¬ 
tion,  and  by  inference  prone  to  difeafe.  If,  by  extenuating 
the  fat,  emptying  in  the  cellular  fubflance,  hardening  the 
mufcular  fibres,  and  improving  the  breath,  a  man  of  the 
ordinary  frame  may  be  made  to  fight  for  one  hour,  with  the 
utmofl  exertion  of  ftrength  and  courage  ;  the  inquiry  which 
1  have  already'  fuggeiled  muff  be  of  the  higheft  ufe.  For 
were  this  newr  train  of  faCts  regularly  laid  before  profeflional 
men,  and  were  they  enabled  thus  to  judge  of  the  influence 
which  the  methods  of  thefe  praCtica!  philofophers  have  on 
regulating  the  functions  of  breathing,  perfpiration  and 
Thrfc  are  digeflion  ;  it  would  be  drawing  into  the  province  of  fcience, 

P^etubly  of  great  . 6  ,  ,  .,  ,  c 

value  to  the  an  art  connected  molt  particularly  w  ith  the  means  or  pro- 
fcience  cf  pro-  longing  life,  and  hitherto  known  and  praCtifed  only  by  a  few 
lording  h.e.  inflated  individuals,  of  courfe  imperfectly  known,  and  of 
too  limited  ufe. 

The  art  feems  to  j  queflion  whether  the  athletics  of  old  ufed  flmilar  means ; 

whether  they  were  equally  fuccefsful ;  whether  there  ever 
were,  in  any  climate,  age,  or  country,  more  hardy  oi  power¬ 
ful  frames  than  thofe  of  our  Englifh  pugilifts.  In  Cooke’s 
voyage,  we  are  told  of  the  marked  inferiority  of  the  Englifli 
failors,  in  wreflling  or  boxing,  to  the  naked  fun-burnt  heroes 
of  the  South  Sea  lflands.  But  an  Englifli  failor,  though  full 
of  fpirit  and  vigour,  is  as  clumfy  as  a  clown,  and  could  not 
even  row  againfl  an  inhabitant  of  the  Sandwich  lflands.  An 
Englifh  bricklayer,  black  fruit h,  or  drayman,  however,  who 
liked  the  fport,  and  was  praCtifed  in  balancing  and  ftriking, 
might  have  challenged  the  whole  of  the  ta\*ny  nation. 

With  a  view  of  collecting  fuch  important  information,  I  am 
very  anxious  that  the  following  queries  fhould  be  propofed  to 
thofe  who  protefs  the  art  of  training  pugiiifls,  wreftiers,  and 
runners  of  foot-races,  by  fuch  intelligent  men  as  have  the 
opportunity  ot  converting  with  them. 

1.  By 
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1.  By  what  criterion?  or  teds,  they  judge  of  the  mufcular  Tcfts  offtresgth 
lirength,  or  wind,  or  other  qualities  of  thole  who  lee!:  to  pat 
themfelves  under  training.  What  is  the  earheft,  and  what  is 

the  Iateft  age  they  would  attempt  to  train? 

2.  How  they  judge  of  the  length  of  time  that  may  be  re-  Time  rec;uii-ed 
quired  for  bringing  a  man  into  good  plight,  vigorous  health,  totrain? 
and  tree  breathing;  and  what  period  of  preparation  is  ulually 

required  tor  running  a  match? 

3.  What  purges  they  ufe  ;  and  in  wrhat  fuccefiion  ;  and  by  Purges,  treat- 
what  rules  do  they  adm  ini  tier  them;  and  how  do  they  judge  l^eir? 
of  their  etfe&s  ?  Is  the  purging  only  preparatory,  or  is  it 
regularly  continued?  Is  it  meant,  by  this  procefs  to  reduce 

the  plethoric  flute  of  the  f)  ftem,  (on  the  idea  that  there  is  too 
great  a  quantity  of  blood,)  or  is  it  limply  defigned  to  put  the 
bowels  in  the  moll  favourable  condition,  for  eafy  and  good 
digeftion  ?  Is  the  reducing  the  actual  fize  of  the  belly,  necet- 
fary  to  more  free  and  perfect  breathing  *  ? 

4.  Is  the  diet  rich  or  Ample  ;  of  animal  food,  or  of  vegeta-  Diet?  j 

ble ;  in  great  quantity,  or  fparing  ;  is  it  increafed  gradually, 

or  diminifhed  gradual! \  ?  What  meals  have  they  in  the  day  ; 
and  at  what  hours;  one  or  more;  frequent  feeding,  in  (mall 
and  fixed  portions,  or  lull  and  fubftantia!  meals?  What  kinds 
-of  flefli  or  meat  is  reckoned  the  bell;  whether  beef,  mutton, 
veal,  pork,  lamb,  or  fowl  ?  Are  any  kinds  of  fifli  allowed  ? 

What  quality  of  food  is  molt  conducive  to  firength  ?  What 
quantity  is  necelTary  for  maintaining  the  fyftem  in  its  moft 
perfe<5t  fiate  of  vigour  ?  Do  they  feed  much  in  the  inter¬ 
mediate  clays  of  the  purges?  Is  abftinence  required  when 
they  take  their  pbyfic? 

5.  What  kinds  of  liquors  are  reckoned  bell  ?  Whether  ki<iuors? 
wine,  ale,  water,  fpirifs,  &x\  ?  Whether  given  hot  or  cold ; 

in  what  quantities;  and  when  ought  they  to  be  given? 

*  The  effe&s  of  taking  up  a  running  horfc  from  idlenefs  and  foft 
pafture,  to  hard  food  and  regular  exercife,  is  attended  with  this 
peculiar  effect,  that  while  the  animal  becomes  lank,  fleck,  and glolfy,  r 

while  he  gets  fire  in  his  eye,  and  a  new  vigour  in  his  limbs,  and 
wind  and  fpeed,  his  belly,  (fwollen  with  coarfe  indigeftible  food, 
eaten  in  great  profulion,)  is  drawn  into  half  its  fize.  May  we 
not  then  prefume  from  this  analogy,  that  the  itate  of  the  belly  has 

a  remarkable  effeil  upon  the  wind. 

3-  J.  Ase 
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6.  Are  the  very  violent  perfpirations  into  which  they  throw 
their  patients,  defigned  to  reduce  the  (ydem,  to  extenuate 
the  fat,  to  leffen  that  quantity  of  blood,  the  excefs  of  which 
makes  us  giddy  or  foort  breathed  ;  or  is  it  merely  defigned  to 
produce  a  new  condition  of  the  fkin,  more  favourable  to 
health  and  mufcular  vigour;  to  produce  a  (harper  appetite ; 
a  greater  demand  for  food;  and  a  quicker  nouri foment,  or  a 
greater  nutrition  from  a  more  (lender  diet  ?  Is  the  iweat  at 
fird  produced  by  exercife,  and  only  continued  by  the  perfon, 
when  trained,  being  put  between  feather  beds,  and  encouraged 
by  drinks;  or  is  it  produced  by  force  of  fvveating  drugs,  or 
violent  heats,  or  by  continued  friction  ?  At  what  hours  are 
the  perfpirations  brought  on?  How  is  the  pupil  treated  vvhep 
the  fvveat  is  over  ?  What  becomes  of  the  lkin  of  a  fat  man, 
when,  by  the  procefs,  he  is  reduced  in  fize,  and  rendered 
lean  ?  Does  it  hang  Joofe,  or  is  it  tight  ?  Has  it  any  effect 
upon  the  bones  ? 

7.  What  hours  of  exercife  do  they  require  of  their  pupils 
during  the  day  ?  At  what  hours  do  they  fend  them  out  in  the 
morning?  How  long  do  they  continue  abroad?  Are  they 
loaded  with  clothes  after  the  body  is  reduced,  and  becomes 
limber,  and  thin  and  mufcular;  or  only  while  the  fvveating 
procefs  continues?  Are  they  fed  before  they  go  abroad,  or 
when  they  return  ?  What  trials  are  made  of  their  ftrength  ? 
When  is  a  man  known  to  be  up  to  his  full  flrength  and  breath 
in  training?  At  what  hours  do  they  go  to  bed?  What  deep 
are  they  allowed  ?  What  indifpofitions  are  they  fubjeft  to 
during  training?  Are  there  any  circumflances  by  which  the 
procefs  may  be  interrupted  ;  or  any  circumflances,  in  co:i- 
fequence  of  which,  it  mud  fometimes  be  abandoned  ? 

8.  What  is  the  date  of  the  health,  after  they  give  up  train- 
effe£b  of  train-  jng  )  ^re  they  fubject  to  any  complaints  ;  and  what  are  they  ? 

How  long  does  the  acquired  excefs  of  drength  continue? 

9.  It  is  mod  intending  to  learn,  on  which  part  of  this 
procefs,  the  purging,  the  fweating,  the  exercife,  or  the 
feeding,  they  mod  depend  ;  and  whether  it  procures  a  per¬ 
manent  increafe  of  vigour,  ealily  maintained  by  fuitable  diet 

porary,  curativr,  anc|  exercifes,  or  only  a  temporary  excitement,  calculated 
for  the  particular  occafion  ?  Alio,  whether  perfbns  have  ever 
thought  of  undergoing  this  procefs,  not  for  the  purpofe  of 
running  matches,  but  to  recover  health  ;  with  what  fuccefs 

*  this 
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this  has  been  done,  and  whether  it  is  to  be  recommended  for 
gout,  corpulency,  allhma,  nervous  diforder,  or  other  maladies, 
as  likely  to  be  of  fervicc  ? 

rhefe  are  queftions,  of  the  importance  of  which,  thofe  who  Thy  art  mud  be 
are  beft  able  to  anfwer,  may  not  be  fully  aware.  But  nothing  0  r  c* 
which  fo  (uddenly  changes  the  powers,  and  the  very  form  and 
character  of  the  body,  from  grofs  to  lean,  from  weaknels  to 
vigorous  health,  from  a  breathlefs  and  bloated  carcafe,  to  on® 
active  and  untiring,  can  ever  be  unimportant,  either  to  the 
art  of  phyfic  in  general,  or  to  that  branch  of  it  more  im¬ 
mediately  connected  with  inquiries  regarding  health  and 
longevity. 

The  queries  to  be  pul  regarding  jockies,  running-horfes,  pr 
game-cocks,  may  be  to  the  following  effedt : 


1.  Jockies, 


1.  What  is  the  procefs  ufed  in  training  them,  and  reducing 
their  weight  ? 

2.  What  effedl  has  it  upon  their  health  and  ftrength  ? 

3.  What  effect  has  it  upon  their  mind,  in  regard  to  courage, 
quicknefs,  &c. 

4.  How  long  do  thefe  effedts  continue  ? 

5.  After  being  reduced,  do  they  quickly  get  fat  again, 
or  do  they  continue  long  in  the  ftate  to  which  they  were 
brought  ? 

6.  Are  jockies,  accuftomed  to  be  thus  treated,  healthy  and 
long  lived  ? 


Queries  refpe&> 
ing  Jockies. 


2.  Running  Ilorfa. 

1.  What  are  the  principal  objedls  to  be  attended  to  in  re- Running  horfes^ 
gard  to  running-horfes?  Do  their  perfections  depend  upon 
parentage,  and  whether  mod  upon  the  male  or  the  female? 

Is  it  neceffary  that  the  mare  fhould  have  gone  her  full  time, 
to  bring  a  perfedl  foal  ?  Is  the  gradual  growth  of  the  foal 
effential  ?  Is  there  a  great  difference,  in  regard  to  natural 
conftilution,  between  horfes  of  the  fame  parentage  ?  What 
kind  of  form  is  in  general  preferred  ?  Do  you  prefer  great  or 
imall  bones  ?  Which  fex  is  preferable  for  fpeed,  and  which 
for  ftrength  ? 

2.  What  is  the  beft  age  for  beginning  to  train  horfes  for 
the  turf?  Are  they  firft  put  upon  grafs  •  What  is  the  effedt  of 

■  '  •  foft 
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foft  meat  ?  When  fhould  thev  be  put  on  bard  meat  ?  What  are 
the  effects  thereof  ?  Is  it  necetfary  to  purge  them  frequently  ? 
Have  the  purges  any  tendency  to  weaken  them?  What  food 
is  reckoned  the  mod  nouriihing?  How  often  are  they  fed  ? 
What  drinks  are  given  them,  and  how  often  ?  W  hether  hot 
or  cold  ?  Is  it  necetfary  to  keep  their  ikin  perfectly  clean, 
and  how  ?  Is  it  necetfary  to  make  them  perfpire  much  ?  What 
exercife  is  given  them  ?  How  is  the  training  completed  ? 

.‘3.  After  the  training  is  completed,  can  the  perfections 
thereby  obtained  be  eatily  kept  up?  Does  the  procefs  effect 
merely  a  temporary  change,  or  does  it  latt  during  life?  Are 
running  horfes  as  long  lived  as  others,  or  do  thev  toon  wear 
out  ? 

3.  Came- Cocks. 

Game-cocks.  Does  the  fuperiorily  of  game-cocks  depend  upon  pa¬ 

rentage?  Which  is  of  mod  importance,  the  male  or  the 
female?  Is  it  of  any  confequence  that  the  cock  Ihould  arrive 
rather  gradually  at  maturity  :  Is  there  a  great  difference,  in 
point  of  flrengtb  and  conftitution,  in  game  cocks  of  the  fame 
parentage  ?  Do  you  prefer  great  or  fmall  bones  ? 

2.  When  do  you  begin  to  feed  tire  )Oung  cocks?  What 
diet  and  drink  do  you  give  them,  and  what  is  the  procefs  by 
which  they  are  brought  to  the  greatefl  poifible  height  of 
ifrength  and  fpirit  ? 

3.  When  the  gamc-cocks  are  thus  trained,  how  long  do 
the  effects  thereof  lad?  Are  they  temporary  or  permanent? 
Do  game-cocks  thus  trained  live  (h  or  ter  or  longer  than  others 
of  the  fame  fpecies  ? 

4.  What  drugs  are  given  to  fighting-cocks  immediately 
before  the  main  begins?  Is  it  not  ufual,  by  giving  them 
faffron,  (or  feme  drug  which  has  the  fame  effedt  with  opium, 
as  u fed  among  the  Januaries,  or  brandy  among  the  f  rench 
foldiery,)  to  excite  an  unnatural  and  Ihort-lived  courage? 
W  hat  are  the  effects  of  fuch  drugs  ?  and  how  do  they  manage 
the  feeding  up  to  this  point,  fo  as  to  take  advantage  of  this 
momentary  excitement  ? 


IX.  On 
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IX. 


On  the  Dangers  encountered  in  travelling  over  Downs,  occafinned; 
by  3  nick  funds,  which  are  frequently  found  on  the  Sea  Loajt; 
with  an  Indication  of  the  Means  of  avoiding  them .  By 
M.Biemo  ntier,  Injjicclor-Gcncral  of  Bridges  and  Hoads .  * 

After  heavy  and  continued  rains,  there  are  formed  at 
the  edge  of  the  fea-downs,  (mall  pools,  or  collections  of 
water,  frequently  of  feveral  feet  in  depth.  Strong  winds 
diflodge  portions  of  fan d  from  the  general  mafs,  and  tranfport 
them  to  a  dtftance;  which  falling  in  fnowers  on  the  clayey 
and  (heltered  (urface  of  thefe  pools,  defcend  gradually,  and 
remain  as  it  were  in  equilibrium  in  the  midft  of  the  water, 
fo  as  to  form  an  infinity  of  liule  vaulted  cavities.  Thele 
arches  fuftain  others,  which  are  again  (urmounted  in  a  fimilar 
manner,  till  at  length  the  mafs  riles,  fometimes  to  feveral  feet 
above  the  level  of  the  water;  the  turf  ace  becomes  white  and 
dry,  and  the  (hare  lies  perfe&Iy  concealed.  Whoever  walks 
over  this  ft  ru  chi  re  deftroys  the  whole,  the  arches  give  way,  and 
the  intruder  is  immerfed  fometimes  to  his*waift  ;  but  his  alarm 
is  ufually  greater  than  the  real  danger  ;  for  if  he  were  buried 
even  up  to  the  neck,  he  might  eafily  extricate  himfelf,  only  by 
retaining  futheient  prefence  of  mind  not  to  ftruggle,  but  to 
move  ftowly  and  deliberately;  want  of  attention  to  this  might 
hazard  his  deftruClion. 

When  the  equilibrium  of  the  maffes  of  fand  is  deftroyed, 
they  naturally  fall  into  heaps,  and  it  is  only  necefiary  that 
time  fliould  be  allowed  for  this  to  take  place.  When  this  has 
happened,  the  perfon  immerfed  fliould  gently  lift  up  one  leg, 
and  remain  in  that  petition  till  the  fand  has  formed  a  fufheient 
bottom  to  fupport  his  railed  foot;  the  other  leg  fliould  then 
be  lifted  up  with  the  fame  precautions ;  and  thus  fucceflively, 
till  he  riles  to  the  furface.  In  the  mean  time,  the  water 
which  had  been  confined  in  the  hollows  of  the  fand  will  have 
alio  ri fen ,  forming  a  pond  (three  or  four  inches  deep)  through 
which  the  adventurer  may  pafs  in  perfect  fafety. 

*  Bibliotheque  Phyfico-Economiqut’,  Sic.  de  Sonini,  November, 
*895,  page  18ov 
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Animals  when  Cows,  dogs,  and  other  animals  who  frequent  downs,  and 

immerKd  ufc  chance  to  fall  into  thefe  quickfands,  either  through  inftinft  or 
the  fame  method}  .  1  ’ 

experience,  make  ule  ot  this  method  to  regain  their  freedom  ; 

provided,  however,  they  be  not  too  deeply  immerfed  to  retain 

the  tree  ufe  of  their  thoulder  joints,  otherwife  they  cannot  be 

extricated  without  affidance.  I  experienced  this  twice  in 

one  day ;  my  horfe  fank  to  above  the  bread-leather,  and 

although  he  was  very  ftrong,  his  efforts  to  extricate  himfelf 

were  unavailing,  till  we  had  removed  to  much  of  the  land 

as  impeded  the  action  of  thole  joints. 

It  rarely  happens  that  animals  accudomed  to  live  on  downs 

are  caught  in  thefe  fnares,  which  they  are  aware  ot,  and 

know  how  to  avoid. 

I  attempted,  but  in  vain,  to  force  another  horfe  with  the 
whip  and  fpur  into  aquickfand;  his  owner,  who  acted  as 
guide,  allured  me,  that  I  fhould  not  fucceed,  although  there 
was  no  other  indication  of  the  fpot  than  a  flat  turtace,  (lightly 
wrinkled.  By  thefe  marks  the  traveller  may  generally  deleft 
the  concealed  pitfall;  but  be  may  always  avoid  them  by 
tracing  the  footfleps  of  the  cattle,  when  vifible,  or  by  walking 
a  few  fathoms  above  the  bottom  of  the  declivity,  or  on  the 
fummit  of  the  down. 

Another  kind  of  Another  kind  of  quickfand  is  fornctimes  met  with  on  the 
cjipckfand,  fea-thore,  between  high  and  low  water  mark,  which  it  is 
proper  thould  be  here  taken  notice  of.  This  is  fometimes 
the  effeft  of  rain,  but  more  commonly  of  the  lea,  when  forced 
by  wind  and  tempeft  beyond  its  utual  limits,  which  being 
generally  more  elevated  than  the  diflant  land,  the  waters 
thus  impelled  forward  are  prevented  from  returning  to  their 
ancient  bed ;  they  therefore  after  forming  in  a  body,  drain 
away  through  the  earth  they  have  inundated,  or  brought 
with  them,  and  form  excavations  beneath,  large  or  fmalJ, 
deep  or  (hallow,  according  to  circumdances. 

I  ought  not  to  omit  a  Angular  fa6t  which  pafled  under  my 
own  obfervation,  and  which  feems  to  prove,  (as  I  have 
already  dated)  that  animals  frequenting  thefe  plains,  and 
living  near  the  borders  of  the  tea,  employ  combined  means, 
acquired  undoubtedly  by  experience,  to  extricate  themlelves 
from  thefe  cavities,  wherein  they  muft  inevitably  perifli,  did 
they,  as  it  appears  natural  they  thould,  attempt  to  efcape  by 
recoiling  or  by  flight. 

2  Traverfing 


formed  by  the 
waters  drained 
through  the 
earth. 
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Traverfing  the  plain  of  Arcachon,  after  a  violent  temped,  Singulai  inci- 
vvhich  had  been  accompanied  with  heavy  rains,  we  thought  dem* 
it  prudent  to  get  off  our  horfes  and  lead  them  by  the  bridle. 

One  of  the  horfes  who  was  left  to  himfelf,  immediately 
quitted  the  company;  and  was  retiring  from  the  fhore,  but 
being  compelled  to  return  by  the  application  of  the  whip, 
he  went  upon  the  quickfand,  which  probably  he  had  attempt¬ 
ed  to  avoid  by  defertion ;  but  the  moment  he  felt  the  earth 
giving  way,  he  crouched  down,  or  rather  threw  himfelf  pre¬ 
cipitately  on  his  tide.  The  ground  quickly  lank  beneath  and 
round  about  him  ;  the  water  furmounted  the  land  ;  the  horfe 
was  only  wetted  to  the  crupper,  and  we  efcaped  with  no 
other  damage  than  the  lofs  of  our  flock  of  bread,  which  being 
toaked  in  the  fait  whaler  was  rendered  unfit  to  be  eaten. 

It  may  be  received  as  matter  of  faCt,  that  a  man  who  Travellers  when 
fhould  experience  a  fimilar  misfortune,  could  not  do  better  fnafe^fli'ould  ^ 
than  to  extend  himfelf  in  the  like  manner,  nearly  in  the  throw  them- 
attitude  of  a  fvvimmer,  w'hen  he  throws  himfelf  into  the  ^elves  dovsn» 
water.  It  is  fcarcely  neceflary  to  explain  the  fuperior  ad¬ 
vantage  of  this  method  ;  a  plate  of  lead,  of  fome  thoufands 
of  weight,  and  feveral  feet  in  breadth,  if  caft  flat  into  any 
liquid  body,  would  reach  the  bottom  no  quicker  than  the 
fluid  could  efcape  to  make  way  for  it ;  if  a  fimilar  body  were 
to  fad  upon  a  quickfand,  it  would  fhake  every  part  of  it, 
but  would  prevent  the  fand  or  earth  from  rifing,  while  the 
firm  furrounding  earth  would  confine  it  laterally  :  the  ruins  of 
the  arched  vaults  would  replace  the  waters  which  had  been 
liberated  from  their  fubterraneous  confinement ;  folid  heaps 
would  then  neceffarily  be  formed  towards  the  centre,  and  the 
incumbent  body  would  remain  at  the  furface,  ox  at  lead  it 
would  not  be  (wallowed  up. 

Thefe  quickfands  are  generally  denoted  by  fmall  dreams,  Qaickfands  aw. 
below  which,  when  practicable,  there  is  no  danger  in  J watcr^ ^ 
pafling. 


X,  Extra^ 


on  the  Guano 


iH 

*  *  *  *  j  »  ••  ^ 
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x. 

lulruct from  a  .Memoir  by  .1  lejfrs.  Fourcroy  and  Vauquk* 
i  in,  vn  the  Guano,  or  Natural  Manure,  of  the  J'mall  ] funds 
of  the  South  Sea,  near  the  Coafl  of  Peru.  Read  at  the  French 
National  frjUtute,  by  A.  Laugxer.* 

M.  Humboldt  Among  the  multitude  of  fubje&s  worthy  the  attention  of 

f  lf  ^r,t  v‘ the  naturalifi,  which  the  philofophical  Humboldt  obferved 

gave  an  account  it 

of  the  Guano.  and  eo!Ie6ted  during  his  travels,  the  Guano  is  not  the  leaft 
conliderable,  from  the  intereft  which  it  excites.  This  cele¬ 
brated  naturalifi,  by  making  us  acquainted  with  this  lingular 
matter,  one  of  the  principal  refources  of  agriculture  in  the 
countries  he  vi filed,  has  given  confirmation  to  a  ditcovery 
made  by  the  authors  of  this  memoir,  about  the  time  of  his  rc- 
Mcmoir  by  turn.  Reading  their  memoir  on  the  exifience  of  uric  acid  in 

M Hits.  Four-  the  excrements  of  birds,  it  occurred  to  him  that  the  Guano  of 

croy  and  Vau- 

quelin  on  the  the  illets  on  the  coaii  of  Peru,  which  are  frequented  by  great 
t-xc; cments  ot  numbers  of  birds,  might  poffibly  be  of  the  fame  nature.  It 

the  notion  that  remained  lor  chemical  invefiigation  to  examine  how  far  this 
the  Guano  was  conjecture  was  well  founded  ;  and  Meflrs.  Fourcroy  and  Vau- 

laKe  origin?  ^ ^  quehn  undertook  the  analyfis  of  this  matter.  The  following 
is  the  refult  of  their  labours,  with  this  view,  extradled  from 
the  Memoirs  of  the  National  fnftitute. 

Before  I  enter  upon  a  detail  of  the  experiments  made 
upon  Guano,  in  order  to  ascertain  its  nature,  it  may  not  be 
irrelevant  to  the  fubje6t  to  tranferibe  what  M.  Humboldt  him* 
felf  fays  of  this  fubllance  in  a  note  lent  to  the  authors  of  this 
memoir. 

Extras  from  **  The  Guano  is  found  in  abundance  in  the  Soulh  Sea,  in 
M.  Humboldt’s  the  Chinche  iflands,  near  Pdco ;  and  alio  on  the  more  loulh- 

G^iano  found  on  ern  coa^s  an<^  ^ets  and  Anca.  The  inhabitants 

certain  fmall  of  Chancav,  who  make  Guano  an  object  of  their  commerce, 

•  n  j  * 

11  go  to  and  return  from  the  Chinche  iilands  once  in  20  days. — 

Each  vefiel  contains  from  1500  to  2000  cubic  feet.  A  vanega 
fells  at  Chancay  for  14*  livres,  and  at  Arica  for  15  livres, 
Tournois. 

_ ;n  beds  50  or  41  Guano  is  dug  from  beds  50  or  60  feet  thick  ;  where  it  is 

fcotcet  thick,  worked  iike  the  bog-ore  of  iron.  The  illets  where  it  is  found 

*  Annalts  de  Chimie,  Vol,  LVI.  p.  258, 

are 
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arc  frequented  by  a  multitude  of  birds,  particularly  of  the  The  place  fre- 

fpecies  of  Ardea  and  Phcenicopterus,  who  rooft  there  every 

night:  but  the  excrements  of  thefe  birds  have  hardly  formed,  birds. 

in  three  centuries,  a  layer  of  four  or  five  lines  in  depth.  Is 

then  the  Guano  the  effect  of  fome  convullion  of  the  globe, 

like  pit-coal  and  foflil  wood  ?  The  fertility  of  the  naturally  Sterile  foil  of 

fterile  foil  of  Peru  is  derived  from  the  Guano,  which  has  be-  !. 

.  .  ful  by  the 

come  a  material  article  of  commerce.  Fifty  little  veflfels. Guano, 
called  Guanerast  are  confiantly  employed  in  fetching  this employed 
manure,  for  the  fupply  of  the  coafi.  Its  ellluvium  may  beit  has  a  ftrong 
fmelled  at  the  diftance  of  a  quarter  of  a  league.  The  failors odour  of  am- 
accu domed  to  this  fmell  of  ammonia,  feel  no  inconvenience 
from  it;  but  we  could  not  approach  it  without  being  affe&ecl 
with  continued  fits  of  fneezing. 

“  Maize  is  the  particular  vegetable  for  which  Guano  forms  Maize  part’eu- 

an  excellent  manure.  The  Spaniards  learned  its  ufe  of  the  Jar’y  bene^ted 
,  Tr  .  •  ,  •  by  Guano  as  a 

Indians:  If  too  much  be  thrown  upon  the  maize,  the  root  is^ianurei 

burned  and  deflroyed.  Guano  is  too  acidifiable,  and  is  there¬ 
fore  a  manure  containing  hydruret  of  azote;  vvhilfl  all  other 
manures  are  rather  hydrurets  of  carbon.” 

Guano  is  of  a  dirty  yellow  colour,  rather  infipid  to  the  Its  appearance* 
tafle,  but  poffefling  a  powerful  odour,  partaking  of  caftor  and 
of  valerian,  it  turns  black  in  the  fire,  and  exhales  a  white 
fmoke  of  an  ammoniacal  fmell. 

Its  fallibility  in  water,  particularly  with  potafli,  determined  Partly  foluble  in 
the  operators  as  to  the  method  they  fhould  purfue  in  itsanalyfis.  water* 

They  treated  it  fucceflively  with  water,  with  potafli,  and  with 
muriatic  acid;  each  of  which  methods  prefented  many  phe¬ 
nomena,  as  related  in  the  following  part  of  this  paper,  di¬ 
verted  of  the  particular  details  of  procefs,  which  are  too  ex- 
ten  five  for  an  extract.  , 

Ten  grammes  of  this  matter,  after  being  repeatedly  waflied  The  folution 
with  iarge  quantities  of  boiling  water,  were  reduced  to  5T7^  )S  acid% 
grammes.  The  water  had  obtained  a  red  colour,  which  it 
communicated  to  paper  ftained  with  turnfole. 

In  diftillation,  the  water  yielded  ammonia  during  the  whole  The  water 

operation.  Twenty-four  hours  afterwards,  it  had  depofited  a  ammonia 
. .  I*  .  rr  r'  \'  i  n  i  •  1  diftillation* 

dirty  yellow  powder,  poffelhng  v^ery  little  tlavour,  but  with  and  depofited  a 

an  odour  of  caftor :  On  the  (urface  wras  a  cryffalline  pellicle,  yellow  powder 
.  r  ,  .  .  ,  ,  with  a  fmell  of 

et  the  lame  colour  with  the  depot: lion.  caftor. 

The 
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Examination  of 
the  powder. 


The  liquor,  filtered  and  again  evaporated,  till  reduced  to 
3  grammes,  on  cooling  again,  depofited  a  fawn-coloured 
powder,  fimilar  to  the  former,  but  in  lefs  quantity. 

The  powder,  and  the  mother-water,  which  had  held  it  in 
folution,  were  feparately  examined. 

The  powder  offered  the  following  properties: — It  is  a  con¬ 
crete  and  pulverulent  fubftance,  of  a  brilliant  cryftalline  at- 
pe£t,  and  of  a  dull  yellow  colour.  Before  the  blow-pipe  it  is 
confumed  entirely  away,  yielding  a  flight  empyreumatic  odour 
of  ammonia  and  pruflic  acid.  It  is  very  little  foluble  in 
cold  water;  but  abundantly  to  in  warm  water,  to  which  it 
communicates  its  yellowifh  colour.  This  folution,  though 
taflelefs,  ftrongly  reddens  the  tincture  of  turnfole,  precipitates 
folutions  of  acetate  of  lead,  and  of  nitrate  of  frlver  and  mer¬ 
cury,  in  coloured  flakes,  which  are  readily  and  completely 
rediffolved  by  nitric  acid. 

This  matter  inltantaneoufly  diffolves  in  an  alkaline  ley, 
which  it  tinges  of  a  deep  brown  colour,  exhaling  a  pungent 
fmell  of  ammonia.  Sulphuric  acid  poured  into  the  concen¬ 
trated  alkaline  folution,  throws  down  a  very  thick  whitifh  pre¬ 
cipitate,  and  difengages  a  brifk  odour,  refembling  that  of 
weak  acetic  acid. 

The  learned  authors  of  this  memoir  conclude  from  their  ex¬ 
periments,  that  this  powder  is  an  acidulous  fa.lt,  compofed  of 
ppfed  of  ammal  anjmat]  acid,  ammonia,  and  a  little  lime.  In  fa6t,  very  weak 
and  lime.  nitric  acid,  wherein  this  fait  had  been  macerated  in  order  to 
difengage  the  acid  it  contained,  from  its  bafes,  yielded,  on 
evaporation,  copious  ammoniacal  vapours,  by  the  addition 
of  potalh,  and  unequivocal  figns  of  the  prefence  of  lime,  by 
the  addition  of  oxalic  acid. 

Analyfis  of  the  When  thus  deprived  of  its  ammonia  and  lime,  this  matter 

powder  when  js  jefs  coloured  and  lefs  (oluble  than  before.  Its  folution  in 
deprived  of  it* 

ammonia  and  boiling  water  depofits  pretty  hard  and  brilliant  cryfials,  and 
more  deeply  reddens  turnlole  paper.  It  combines  readily, 
and  without  any  ammoniacal  vapour,  with  potafli,  from  which 
all  the  acids  again  leparate  it.  Heat  turns  it  black;  and  it 
burns,  without  leaving  any  reliduum,  with  an  odour  of  am¬ 
monia  and  of  pru flic  acid.  A  neutral  combination  of  it  with 
ammonia  will  not  precipitate  the  folution  of  fulphate  of  alu- 
mine,  as  is  done  by  honiltic  acid. 


It  is  an  acidu¬ 
lous  fait,  com- 


lime. 


From 
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From  thefe  fa£t$  it  appears  evident,  1,  that  the  matter  taken  The  acid  of 
up  by  the  boiling  water  from  Guano  is  an  acid,  partly  fatu- G“ano  ,s  u.r,c 
rated  with  ammonia  and  a  little  lime;  2,  that  this  acid  is  an  about  £  of  the 
animal  product,  becaufe  it  yields  ammonia  and  prutlic  acid,  whole, 
when  decompofed  by'  lire;  3.  that  the  fame  acid,  according 
to  all  the  known  properties,  inuft  be  uric  acid,  fimilar  to  that 
contained  in  the  excrements  of  aquatic  birds;  4,  that  it  forms 
about  one  fourth  part  of  the  Guano. 

The  mother- water  which  depofited  the  powder,  whofe  qua-  Analyfis  of  the 

lilies  have  been  juft  examined,  is  very  acid  ;  potafh  caules  a  mother-water 
r  .  .  ,  c  which  depofitci 

copious  duengagement  or  ammonia:  It  contains,  therefore,  t^e  p0W£jer. 

an  ammoniacal  fall.  Nitrate  of  barytes  and  of  fiiver  an- It  contains  an 

nounce  the  prefence  of  muriatic  and  fulphuric  falts  ;  which  ammoniacaI  faIt» 

are  precipitated  in  white  flakes  by  lime-water,  and  are  re-dit- 

folved,  though  with  ditliculty,  in  muriatic  acid. 

This  precipitate  cauled  by  lime  water,  is  evidently  formed 
of  two  (alts,  both  foluble  in  acids  without  effervefcence;  one 
eafily,  and  without  the  affiftance  of  heat,  the  other  with  diffi¬ 
culty,  even  with  the  aid  of  heat;  the  former  refills  calcination, 
the  latter  is  decompofed  by  fire,  and  afterwards  difTolves  in 
acids  with  effervefcence.  The  firft  is  phofphate  of  lime,  the — and  phofphate 
fecond  oxalate  of  lime.  and  oxalate  of 

Melba.  Fourcroy  ami  Vauquelin  wifhed  to  feparate  thefe 
two  (alls,  without  their  undergoing  any  alteration  ;  and  with 
this  view  they  made  ufe  of  weak  nitric  acid,  which  diflolved 
the  phofphate  of  lime,  3nd  left  the  oxalate  untouched.  The 
latter  fait,  on  being  treated  with  a  folution  of  carbonate  of 
potafh,  yielded  a  precipitate  that  diffolved  with  effervefcence 
in  nitric  acid  ;  This  folution  difulayed  all  the  properties  of  ni¬ 
trate  of  lime.  The  acid  feparated  from  the  lime  was  taken 
up  by  the  potafh  :  in  fad,  the  liquor  potfetfed  the  characters 
of  oxalate  of  potath;  it  precipitated  with  lime-water,  a  very 
divided  powder,  with  fulphate  of  lime,  in  flakes,  which  would 
not  readily  unite  ;  and  with  all  the  metallic  folutions  capable 
of  precipitation  by  oxalic  acid.  Sulphate  of  alumine  caufed 
no  precipitate,  as  it  would  have  done  with  honiflateof  potafh. 

The  potath  found  in  the  mother-water,  after  its  precipita-  The  mother- 

tion  by  lime-water,  and  the  difengagement  of  ammonia,  caufed  uatfr  contf,ns 
y  ®  .  oxalates,  phof- 

by  the  addition  ot  potafh  to  the  mother- water,  prior  to  its  de-  phates,  ful- 

compofition  by  lime-water,  fufficientlv  fhew  that  thefe  two  phates>  and  mu- 
, ,  ,  .  .  ..  .  ,  .  riates  of  potafh, 

alkalis  (aturole  the  acids  contained  in  the  mother-water'  ot  ana  0f  ammo- 
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The  Guano  left 
from  the  fir  ft 
wa/hing, 

—contains  uric 
acid. 


Phofphate  of 
lime,  iron,  and 
carbonate  of 
lime  5 

— and  left 
quartzofe  and 
ferruginous 
fand. 


Recapitulation 
of  component 
parts. 


-  ( 


Remarks. 


Guano;  and  that  the  mother* water  certainly  contains  oxalates 
photphates,  fulpbales,  and  muriates  of  potafli,  and  of  am¬ 
monia. 

The  five  grammes  and  feven-fenths,  left  after  the  waffling 
of  the  ten  grammes  originally  taken  for  analyfis,  were  treated 
with  caufiic  potafli,  which  took  up  eight-tenths.  This  alka¬ 
line  folution  contained  only  uric  acid,  and  a  fmall  portion  of 
fat  matter. 

The  4.9  grammes  left  by  the  caufiic  potafli,  were  treated 
with  muriatic  acid  ;  (he  product  was  phofphate  of  lime,  iron, 
and  an  atom  of  carbonate  of  lime. 

After  thefe  applications  of  water,  of  caufiic  potafli,  and  of 
muriatic  acid,  there  remained  of  the  10  grammes  of  Guano, 
only  3.1  grammes  of  matter,  compofed  of  quartzofe  and  fer¬ 
ruginous  fands. 

From  the  foregoing  interefling  analyfis,  it  appears  that  the 
manure  of  the  ifletsof  the  South  Sea  is  formed  of, — 

1.  Uric  acid  to  the  amount  of  £  of  the  whole  compound; 
partly  faturated  with  ammonia  and  lime  : 

9.  Oxalic  acid,  partly  faturated  with  ammonia  and  potafli  : 

3.  Phofphoric  acid,  combined  with  the  fame  bafes  and  with 
lime  : 

4.  Small  quantities  of  fulphate  and  muriates  of  potaQi  and 
ammonia : 

5.  A  fmall  portion  of  fat  matter: 

6.  Sand,  partly  quartzofe  and  partly  ferruginous. 

The  exiftence  of  Guano  in  places  frequented  by  vafl  num¬ 
bers  of  birds,  and  the  identity  of  its  nature  with  that  of  the 
excrements  of  aquatic  birds,  neceffarily  throw  confiderable 
light  on  the  origin  of  this  matter. 

The  analyfis  proves  how  well  founded  was  the  ingenious 
comparifon  of  the  learned  naturalift,  to  whom  we  are  indebted 
for  our  knowledge  of  this  fubttunce,  no  lefs  interefling  to  us 
than  ufeful  to  the  inhabitants  of  Peru.  It  confirms  the  im¬ 
portant  difcovery  made  by  the  refearches  of  Meflrs.  Fourcrov 
and  Vauquefin.  In  a  word,  this  analyfis  pofTeffes  the  advan¬ 
tage  of  proving  a  well-known  maxim,  that  the  fciences  mu¬ 
tually  enrich  and  enlighten  each  other  with  the  light  they  pof- 
fefs ;  and  it  affords  a  new  occafion  to  remark  that  among  the 
fciences,  there  are  perhaps  none  which  have  fo  immediate 
and  fo  neceflary  a  connection  as  Chemiflry  and  Natural 
Hiltory. 
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Note  on  a  Varnijh  for  glazing  Cups ,  By  M. 

Parmentier  *. 

M  .  BOMPOIX,  chief  apothecary  to  the  French  Military  Account  of  very 
Hotpital  at  Genoa,  having  lent  me  fome  coffee-cups  of  a  re- ^°^e“ 
markable  lightnefs,  and  glazed  with  a  varnifh  which  is  held  in  niihed. 
great  repute,  perhaps  only  becaufe  its  preparation  is  kept  a  fe- 
cret  in  that  countr\  ;  I  requeffed  him  to  ufe  his  utmoff  endea¬ 
vours  to  procure  me  the  receipt.  He  obtained  it  through  the 
medium  ot  one  of  his  pupils,  who  learned  the  fecret  from  the 
artificer  at  the  manufactory,  and  had  made  from  his  prefcrip- 
tion  a  varnifh  in  every  refpeft  equal  to  that  in  queffion  : 

It  con  tiffed  of  lintfeed  oil  1  -fibs.;  amber  lib.;  litharge  Receipt  for  the 
in  pow'der,  minium  in  powder,  cerufe  in  powder,  each,  5  oz.  varnifh.. 

Boil  the  lintfeed  oil  in  an  unglazed  earthen  veffel,  and  tie 
the  litharge,  minium,  and  cerufe  in  a  linen  bag,  which  is  to 
be  Appended  in  the  oil  whilff  boiling,  fo  that  it  may  not  touch 
the  bottom  of  the  veffel.  When  the  oil  begins  to  turn  brown, 
take  out  the  bag,  and  put  in  a  clove  of  garlic,  cleared  of 
the  fkin  ;  continue  the  boiling  ;  and  when  the  garlic  is  dried 
away,  put  in  another  and  another,  to  the  amount  of  fix  or 
feven.  In  die  mean  time,  the  amber  is  to  be  melted  in 
another  unglazed  veffel,  according  to  the  method  hereafter 
preferibed  ;  and  when  the  oil  has  been  fufficiently  boiled,  the 
fufed  amber  is  to  be  poured  into  it. 

To  melt  the  Amber. 

Take  two  ounces  of  lintfeed  oil,  to  foften  the  amber  and  ^ 

to  affiff  its  fufion  by  a  very  briik  fire,  and  when  the  amber  is 
melted,  add  the  lintfeed  oil,  and  boil  the  whole  about  two 
minutes.  The  fluid  muff  then  be  (trained  through  a  coarfe 
cloth,  and  when  cold  put  into  a  bottle  w'ell  corked,  to  prevent 
it  from  drying. 

Method  of  itfing  the  Varnijh . 

Tet  the  piece  intended  to  be  varnilhed  be  firft  well  poliflied, 
and  then  apply  the  varnifh  in  the  following  manner  : 


*  Annales  de  Chimie,  Vol.  LVI.  p.  254. 
A  a  2  ,  ~ 


Mix 
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Manner  of 
making  the 
wooden  cups. 


Red  varnilh. 


Violent  revo¬ 
lutions  of  the 
fur  face  of  the 
globe. 


Mix  lamp  black  with  varnifh  anti  a  little  turpentine,  with 
a  hair  pencil,  and  lay  one  coat  on  the  piece;  when  this  is 
dry,  lay  on  another,  and  repeat  the  procefs  till  four  coats 
have  been  laid  on,  taking  care  to  let  each  dry  before  the  ap¬ 
plication  ot  the  next.  When  the  laft  is  dry,  put  the  piece 
into  a  dove  or  oven  to  complete  the  drying,  and  then  polifh 
it  with  pumice  and  Tripoli  powder. 

Method  of  preparing  the  Piece  intended  to  be  varnijhed. 

Make  the  cups  of  hazel,  alder,  or  cherry-tree,  -which  are 
preferable  to  other  woods  for  this  ufe,  becaufe  they  are  porous 
when  perfectly  dry,  and  do  not  warp.  Form  them  according  to 
fancy,  and  dry  them  in  an  oven.  The  work  mull  be  polifhed  as 
it  it  were  complete  ;  and  afterwards  lay  on  the  varnith  as 
already  prefcribed. 

If  it  fhould  be  widied  to  give  a  red  ground  to  the  article, 
mix  a  little  minium,  or  rather  cinabar,  with  the  varnith.  Any 
other  colour  may  in  like  manner  be  mixed  with  it,  as  ma\  bed 
pleafe  the  fancy  of  the  operator. 
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Account  of  a  Series  of  Experiments,  Jhewing  the  Effects  of  Com. - 
preffion  in  modifying  the  Action  of  Heat*.  By  Sir  James 
Hall,  Burt.  F.  R.  S.  Edinburgh. 

Section  I. 

Ancient  Revolutions  of  the  Mineral  Kingdom. — Vain  Attempts 
to  explain  them. — Dependance  of  Geology  on  Chemijlry . — im¬ 
portance  of  the  Carbonate  of  I.ime . — Dr  Black’s  Difcovery 
of  Carbonic  Acid  fubvCrted  the  former  theories  depending  on 
Eire ,  but  gate  Birth  to  that  of  Dr.  Hutton, — Prog  refs  of 
the  Author’s  Ideas  with  Regard  to  that  Theory . — ’■Experiments 
'with  Heat  and  Compreffon ,  fuggejied  to  Dr.  Hutton  in 
1790. — Undertaken  by  the  Author  in  1793. — Speculations  on 
which  his  Hopes  of  Succefs  were  founded. 


W HOEVER  has  attended  to  the  ftru&ure  of  rocks  and 
mountains,  mud  be  convinced,  that  our  globe  has  not  always 

exided 


*  The  highly  interefting  experiments  of  Sir  James  Hall  upon 
the  effects  of  heat  modified  by  compredion,  were  communicated  to 

the 


/ 
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<?\iiied  in  its  prefent  ftate  ;  but  that  every  part  of  its  mafs,  io 
far  at  lead  as  our  oblervalions  reach,  has  been  agitated  and  lub- 
verted  by  the  mod  violent  revolutions. 

Fa6ls  leading  to  inch  linking  conclufions,  however  imper-  Geological  fyf- 
fe6t!y  obferved,  could  not  tail  to  awaken  curiolity,  and  give  tcms  *mPer*e^* 
rile  to  a  delire  of  tracing  the  hiltor \ ,  and  of  invedi'gating  the 
caufes,  of  fuch  ftupendous  events  ;  and  various  attempts  were 
made  in  this  way,  but  with  little  fuccefs;  for  while  difcoveries 
©f  the  utrnofl  importance  and  accuracy  were  made  in  aflro- 
nomy  and  natural  phiiofophy,  the  fyfiems  produced  by  the 
Geologifts  were  fo  fanciful  and  puerile,  as  fcarcely  to  delerve 
a  ferious  refutation. 

One  principal  caufe  of  this  failure  feems  to  have  lain  in  the  becaufe  chemi- 
verv  imperfect  dale  of  chemiftry,  which  has  only  of  late  years cal  kliowle.dSc 
begun  to  deferve  the  name  ot  a  Icience.  While  chemiftry  was  fancy, 
in  its  infancy,  it  was  impoffible  that  geology  fbould  make  any 
progrefs  ;  fince  leveral  of  the  molt  important  circumftances  to 
be  accounted  for  by  this  latter  fcience,  are  admitted  on  all 
bands  to  depend  upon  principles  of  the  former.  The  confoli- 
elation  of  loofe  fand  into  ftrata  of  folic]  rock  ;  the  cryftalline 
arrangement  of  fubfiances  accompanying  thofe  firata,  and 
blended  with  them  in  various  modes,  are  circumftances  of  a 


the  Royal  Society  of  Edinburgh  in  Augulf  1804,  and  were  tranf* 
milted  to  our  Journal  by  the  author  in  the  following  month.  They 
appear  in  Vcl.  IX.  page  08.  Thatconcife  narrative  could  not  but 
drongly  excite  the  curiofity  of  philofophers  and  geclogifts,  and  di¬ 
rect  their  earned  expectations  to  a  fuller  detail.  In  the  lad  leflron, 
June  3,  1805,  a  very  ample  communication  was  made,  which  has 
been  printed  with  five  quarto  plates,  very  beautifully  engraved  by 
Lizars,  from  defigns  by  Sir  James.  I  cannot  but  confider  it  as  one 
of  thofe  high  marks  of  approbation,  with  which  the  Philofophical 
Journal  has  been  honoured  from  time  to  time,  that  the  author  has 
again  directed  his  attention  to  this  periodical  work,  as  the  vehicle 
through  which  his  difcoveries  diould  be  more  extenlively  cir¬ 
culated.  With  this  view  he  ha9  not  only  favoured  me  with  the 
memoir  as  foon  as  completed,  but  has  liberally  taken  upon 
himfelf  the  expence  of  engraving  the  plates  for  the  Journal  in  the 
lame  fupeiior  ltyle.  By  this  means  the  numbers  containing  his 
memoir  will  be  enriched  with  ten  additional  p’ates  befides  thofe 
ufually  given  : — for  I  fhall  with  great  farhfhftion  follow  the  deps 
of  the  worthy  baronet  by  prelenting  the  additional  expences  of 
j>aper  and  print  to  the  reader  without  charge.  W.  N. 
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ACTION  OF  HEAT  MODIFIED 


Fire  and  water 
adduced  as  the 
agents  in  two 
theories. 


Water  has  little 
agency  on  mi¬ 
nerals. 


Common  fire 
does  not  explain 
the  fads. 


chemical  nature,  which  all  thofewho  ha*i£  attempted  to  frame 
theories  o!  the  earth  have  endeavoured  by  chemical  reafon- 
ings  to  reconcile  to  their  hypothefes. 

Fire  and  -mater,  the  only  agents  in  nature  by  which  hony 
fubhances  are  produced,  under  our  obfervation,  were  employ¬ 
ed  by  contending  (e<5ls  ot  geologifts,  to  explain  all  the  phe¬ 
nomena  ot  the  mineral  kingdom. 

But  the  known  properties  of  water  are  quite  repugnant  to 
the  belief  of  its  univertal  influence,  fince  a  very  great  propor¬ 
tion  of  the  fubhances  under  con  fi  deration  are  infoluble,  or  near¬ 
ly  fo,  in  that  fluid;  and  tince,  if  they  were  all  extremely  lo- 
luble,  the  quantity  of  water  which  is  known  to  exit!,  or  that 
could  poffibly  exit]  in  our  planet,  would  be  tar  too  tmali  to  ac- 
complifh  the  office  affigned  to  it  in  the  Neptunian  theory*.  On 
the  other  hand,  the  known  properties  of  fire  are  no  lef-  inade¬ 
quate  to  thepurpote  ;  for,  variv>us  iubltances  which  frequently 
occur  in  the  mineral  kingdom.  Item,  by  their  prefence, 
to  preclude  its  fuppofed  agency;  fince  experiment  thews, 
that,  in  our  fires,  they  are  totally  changed  or  deflroyed. 


Hence  both 
theories  were 
doubtful. 


Carbonate  of 
lime  is  of  ex- 
tenfive  impor¬ 
tance, 


Under  fuch  circumftances,  the  advocates  of  cither  element 
were  enabled,  very  fuccefsfully,  to  refute  the  opinions  of 
their  adverfaries,  though  they  could  but  feebly  defend  their 
own;  and,  owing,  perhaps  to  this  mutual  power  of  attack, 
and  for  want  of  any  alternative  to  which  the  opinions  of  men 
could  lean,  both  f)  hems  maintained  a  certain  degree  of  cre¬ 
dit;  and  writers  on  geology  indulged  themfelves,  with  a  fort 
of  impunity,  in  a  ftyle  of  unphilofophical  reafoning,  which 
would  not  have  been  tolerated  in  other  fciences. 

Of  all  mineral  fubflances,  the  carbonate  of  lime  is  unques¬ 
tionably  the  moh  important  in  a  general  view.  As  limellone 
or  marble,  it  conhitutes  a  very  conliderable  part  of  the  folid 
mafs  of  many  countries ;  and,  in  the  form  of  veins  and  no¬ 
dules  of  fpar,  pervades  every  fpecies  of  hone.  Its  hihory  is 
thus  interwoven  in  luch  a  manner  with  that  of  the  mineral 
kingdom  at  large,  that  the  late  of  any  geological  theory  muh 
very  much  depend  upon  its  fuccefsful  application  to  the  va¬ 
rious  conditions  of  this  fubhance.  But,  till  Dr.  Black,  by  his 
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difcovery  of  carbonic  acid,  explained  the  chemical  nature  of 
the  carbonate,  no  rational  theory  could  be  formed,  of  the  che¬ 
mical  revolutions  which  it  has  undoubtedly  undergone. 

This  difcovery  was,  in  the  fird  indance,  hoftile  to  the  fup-  feems  not  pro- 
pofed  a&ion  of  fire  ;  for  the  decompofilion  of  limedone  by  fire  ciucl  e  ^ 
in  every  common  kiln  being  thus  proved,  it  feemed  abfurd  to 
aferibe  to  that  fame  agent  the  formation  of  limedone,  or  of 
any  mafs  containing  it. 

The  contemplation  of  this  difficulty  led  Dr.  Hutton  to  view  Dr.  Hutton’s 
the  aClion  of  fire  in  a  manner  peculiar  to  himfelf,  and  thus  to  theory* 
form  a  geological  theory,  by  which,  in  my  opinion,  he  has  fur- 
nifhed  the  world  with  the  true  folution  of  one  of  the  mod  inte¬ 
nding  problems  that  has  ever  engaged  the  attention  of  men  of 
fcience. 

He  fuppofed, 

I.  That  heat  has  aided,  at  fome  remote  period,  on  all  That  rocks  have 
rQCk-<;  undergone  heat 

under  ftrong 

If.  That  during  the  action  of  heat,  all  thefe  rocks  (even  prefi'ure. 
luch  as  now  appear  at  the  furface)  lay  covered  by  a  fuperin- 
cumbent  mafs,  of  great  weight  and  drength. 

III.  That  in  confequence  of  the  combined  a6lion  of  heat 
and  predure,  effects  were  produced  different  from  thofeof  heat 
on  common  occadons  ;  in  particular,  that  the  carbonate  of 
lime  was  reduced  to  a  date  of  fudon,  more  or  lefs  complete, 
without  any  calcination. 

Theeffential  and  chara&eridic  principle  of  his  theory  is  thus 
compriled  in  the  word  cowprejjion ;  and  by  one  bold  hypotheds, 
founded  on  this  principle,  he  undertook  to  meet  all  the  objec¬ 
tions  to  the  action  of  fire,  and  to  account  for  thofe  circum- 
ftances  in  which  minerals  are  found  to  differ  from  the  ufual 
products  of  our  furnaces. 

This  f)dem,  however,  involves  fo  many  fuppofitions,  appa-  singular  con- 
rently  in  contradiction  to  common  experience,  which  meet  ustraft  of  the  per- 
on  the  very  thrediold,  that  mod  men  have  hitherto  been  de-  Hutton’s ^con-* 
terred  from  the  invedigation  of  its  principles,  and  only  a  few'  verfation,  and 
individuals  have  juftly  appreciated  its  merits.  It  w>as  long  °^1funt5r 
before  I  belonged  to  the  latter  clafs;  for  f  mud  own,  that,  on 
reading  Dr.  Hutton’s  drd  geological  publication,  I  wms  in¬ 
duced  to  rejedl  his  fydem  entirely,  and  fliouid  probably  have 
continued  dill  to  do  lo,  with  the  great  majority  of  the  wrorld, 
but  for  my  habits  of  intimacy  with  the  author;  the  vivacity 
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and  perfpicuily  of  whofe  converfation  formed  a  Ari king 
contraft  to  the  obfcurity  of  his  writings.  I  was  induced  by 
that  charm,  and  by  the  numerous  original  facts  which  his 
iyftem  had  led  him  to  obferve,  to  liften  to  his  arguments,  in 
favour  of  opinions  which  I  then  looked  upon  as  vifionary.  I 
thus  derived  from  his  converfation  the  fame  advantage  which 
the  world  has  lately  done  from  the  publication  of  Mr.  Pla\  fair's 
1  llujl  rat  ions ;  and,  experienced  the  fame  influence  which,  is 
now  exerted  by  that  woik,  on  the  minds  of  our  moft  eminent 
men  of  fcience. 

After  three  years  of  almoft  daily  warfare  with  Dr.  -Hutton, 

Doltor ’ s  theory  on  ^uk)e<^  °f  his  theory,  I  began  to  view  his  fundamental 
principles  with  lefs  and  lefs  repugnance.  There  is  a  period, 

I  believe,  in  all  fcientific  invefligations,  when  the  conjectures 
of  genius  ceafe  to  appear  extravagant;  and  when  we  balance 
the  fertility  of  a  principle,  in  explaining  the  phenomena  of 
nature,  againft  its  improbability  as  an  hypothecs  :  The  partial 
view  which  we  then  obtain  of  truth,  is  perhaps  the  mod  ai- 

•  - 

traCtive  of  any,  and  moft  powerfully  flimulates  the  exertions 
of  an  aClive  mind.  The  milt  which  obfeured  fome  ohjeCts 
diflipates  by  degrees,  and  allows  them  to  appear  in  their 
true  colours;  at  the  fame  time,  a  diftant  prof  pc  ct  opens  to  our 
view,  of  feenes  unfufpected  before. 

He  propofes  ex-  Entering  now  ferioufly  into  the  train  of  reafoning  followed 
perimenta! con-  ^  Dr.  Hutton,  I  conceived  that  the  chemical  elfedts  aferibed 
by  him  to  compreffion,  ought,  in  the  lii  ft  place,  to  be  invefti- 
galed ;  for,  unlefs  fome  good  reafon  were  given  us  for  be¬ 
lieving  that  heat  wrould  be  modified  by  prclfure,  in  the  manner 
alledged,  it  would  avail  us  little  to  know  that  they  had  aCted 
together.  He  refted  his  belief  of  this  influence  on  analogy  ; 
and  on  the  fatisfaCtory  folution  of  all  the  phenomena  furniflied 
by  this  fuppoiition.  It  occurred  to  me,  how'ever,  (hat  this 
principle  was  fufccptible  of  being  eftabhlbed  in  a  dircCt  man¬ 
ner  by  experiment,  and  I  urged  him  to  make  the  attempt  ; 
but  he  always  rejected  this  propofal,  on  account  of  the  im- 
menfity  of  the  natural  agents,  v\  hole  operations  he  fuppofed 
to  lie  far  beyond  the  reach  of  our  imitation;  and  he  feerued 
to  imagine,  that  any  fuch  attempt  rnufl  undoubtedly  fail,  and 
thus  throw  diferedit  on  opinions  already  fuflicier.t!  v  eflabhflied, 
as  he  conceived,  on  other  principles.  I  was  far,  however, 
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from  being  convinced  by  thefe  arguments  ;  for,  without  being 
able  to  prove  that  any  artificial  compreflion  to  which  we  could 
expofe  the  carbonate,  would  effeXually  prevent  its  calcina¬ 
tion  in  our  fires,  I  maintained,  that  we  had  as  little  proof  of 
the  contrary,  and  that  the  application  of  a  moderate  force 
might  pofiibly  perform  all  that  wras  hypothetically  affumed  in 
the  Huttonian  theory.  On  the  other  hand,  I  confidered 
myfelf  as  bound,  in  praXice,  to  pay  deference  to  his  opinion, 
in  a  held  which  he  had  already  fo  nobly  occupied  ;  and  ab- 
flained,  during  the  remainder  of  his  life,  from  the  prole- 
cution  of  (ome  experiments  with  compreflion,  which  I  had 
begun  in.  1790. 

In  1798,  I  refumed  the  fubjeX  with  eagerneO,  being  hill  of  Experimental 

opinion  that  the  chemical  law  which  forms  the  bahs  of  the  mveft'^tioa 
*  ,  .  underc4K.cn. 

Huttonian  theory,  ought,  in  the  firh  place,  to  be  inveftigated 
experimentally  ;  all  my  fubfequent  reflexions  and  oblerva- 
tions  having  tended  to  confirm  my  idea  of  the  importance 
of  this  purfuit,  without  in  any  degree  rendering  me  more  ap- 
prehenfive  as  to  the  refult. 

In  the  arrangement  of  the  following  paper,  I  fball  fir)!  con-  Order  of  the 
fine  myfelf  to  the  investigation  of  the  chemical  effeXs  of  heat  prefen  t treatife. 
and  compreflion,  reserving  to  the  concluding  part  the  appli¬ 
cation  of  my  ret u Its  to  Geology.  1  fhall  then  appeal  to  the 
volcanoes,  and  fliall  endeavour  to  vindicate  the  law's  of  aXion 
adorned  in  the  Huttonian  theory,  by  fhewfing,  that  lavas, 
previous  to  their  eruptions,  are  fubjeX  to  fimiiarlaws;  and 
that  the  volcanoes,  by  their  fubterranean  and  iubmarine  exer¬ 
tions,  mull  produce,  in  our  times,  ret u  1  ts  fimilar  to  thofe  afcri- 
bed,  in  that  theory,  to  the  former  aXion  of  fire. 

In  comparing  the  Huttonian  operations  with  thofe  of  the 
volcanoes,  I  fliall  avail  myfelf  of  lome  faXs,  brought  to  light 
in  the  courfeof  the  following  invefligations,  by  which  a  precife 
limit  is  afligned  to  the  intenfity  of  the  heat,  and  to  the  force 
of  compreflion,  required  fo  fulfil  the  conditions  of  Dr.  Hutton’s 
hypothefis:  For,  according  to  him,  the  pow'er  of  thofe  agents 
was  very  great,  but  quite  indefinite;  it  was  therefore  im- 
poflible  to  compare  their  fuppofed  effeXs  in  any  precife  manner 
with  the  phenomena  of  nature. 

My  attention  was  almofi  exclufively  confined  to  the  carbo-  Argument  re- 

nate  of  lime,  about  which  I  reafoned  as  follows ;  The  carbonic  u  ing*a,r~ 

*  Donate  of  lime 

acid,  when  uncombined  with  any  other  fubfiance,  exifis  natu- 
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rally  in  a  gafeous  form,  at  the  common  temperature  of  our  almo* 
fphere;  but  when  in  union  with  lime,  its  volatility  is  reprelfed, 
in  that  fame  temperature,  by  the  chemical  force  of  the  earthy 
lubftance,  which  retains  it  in  a  folid  form.  When  the  tem¬ 
perature  is  raifed  to  a  fulhrcd-heaf,  the  acid  acquires  a  vola¬ 
tility  by  which  that  force  is  overcome,  it  efcapes  from  the 
lime,  and  aiTumes  its  galeous  form.  It  is  evident,  that  were 
the  attra&ive  force  of  the  lime  increafed,  or  the  volatility  of 
the  acid  diminifhed  by  any  means,  the  compound  would  be  en¬ 
abled  to  bear  a  higher  heat  without  decompofilion,  than  it  can 
Vrefiure  muft  in  the  prefent  dale  of  things.  Now,  preffure  mud  produce  an 
panfion^nd*  e^e<^  of  this  kind;  for  when  a  mechanical  force  oppofes  the 
eicape  of  the  expanfion  of  the  acid,  its  volatility  muff,  to  a  certain  degree, 
^C-lebedfminiflied-  Under  preflure,  then,  the  carbonate  maybe 
ftronger  heat,  expected  to  remain  unchanged  in  a  heat,  by  which,  in  the  open 
air,  it  would  have  been  calcined.  But  experiment  alone  can 
teach  us  what  compretTing  force  is  requifite  to  enable  it  to  refill 
any  given  elevation  of  temperature ;  and  what  is  to  be  the  relult 
of  fuch  an  operation.  Some  of  the  compounds  of  lime  with 
acids  are  fudble,  others  refradory ;  the  carbonate,  when  con- 
drained  by  preflure  to  endure  a  proper  heat,  may  be  as  fufiblo 
as  the  muriate. 

Probability  that  One  circumftance,  derived  from  the  Hutton ian  Theory, 
the  carbonate  induced  me  to  hope,  that  the  carbonate  was  eafily  fufible, 

difficult  fufion.  and  indicated  a  precife  point,  under  which  that  fufion  ought 
to  be  expe&eH.  Nothing  is  more  common  than  to  meet  with 
nodules  of  calcareous  fpar  inclofed  in  whindone;  and  we  fup- 
pofe,  according  to  the  Huttonian  theory,  that  the  whin  and 
the  fpar  had  been  liquid  together ;  the  two  fluids  keeping  fepa- 
rate,  like  oil  and  water.  It  is  natural,  at  the  junction  ot  thefe 
two,  to  look  for  indications  of  their  relative  fufibililies ;  and  we 
find,  accordingly,  that  the  termination  of  the  fpar  is  generally 
globular  and  fmooth  ;  which  feems  to  prove,  that,  when  the 
whin  became  folid,  the  fpar  was  ltill  in  a  liquid  flate;  for  had 
the  fpar  congealed  lirft,  the  tendency  which  it  fhews,  on  all  oc- 
cafions  of  freedom,  to  flioot  out  into  prominent  t  ryflals,  would 
have  made  it  dart  into  the  liquid  whin,  according  to  the  pecu¬ 
liar  forms  of  its  crydallization ;  as  has  happened  with  the 
various  fubflanccs  contained  in  whin,  much  more  refradory 
than  ilfell,  namely,  augite,  felfpar,  &c.;  all  of  which  having 
congealed  in  ihe  liquid  whin,  have  aflumed  their  peculiar 

•  forms 
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forms  willi  perfe<5t  regularity.  From  this  I  concluded,  that 
when  the  whin  congealed,  which  muft  have  happened  about 
28°  or  30u  of  Wedgwood,  the  (par  was  ftill  liquid.  I  therefore 
expcfted,  if  I  could  compel  the  carbonate  to  bear  a  heat  of  28° 
without  decompofition,  that  it  would  enter  into  fufion.  The 
fequel  will  fhew  that  this  conje&ure  was  not  without  foun¬ 
dation, 

I  fhall  now  enter  upon  the  defcription  of  thofe  experiments,  *phc  ex- 
the  refult  of  which  I  had  the  honour  to  lay  before  this  Society  Fcriments  in- 
on  the  30th  of  Auguft  laft  ( 1 804-) ;  fully  aware  how  difficult  jfctroduccd* 
is,  in  giving  an  account  of  above  five  hundred  experiments,  all 
tending  to  one  point,  but  differing  much  from  each  other  in 
various  particulars,  to  iteer  between  the  oppofite  faults  of 
prolixity  and  barrennefs.  My  objedt  fhall  be  to  defcnbe,  as 
Ihortly  as  poffible,  all  the  methods  followed,  fo  as  to  enable 
any  chemiff  to  repeat  the  experiments;  and  to  dwell  particu¬ 
larly  on  fucli  circumftances  only  as  feem  to  lead  to  conclufions 
of  importance. 

The  retult  being  already  known,  I  confider  the  account  I 
am  about  to  give  of  the  execution  of  thefe  experiments,  as 
addrefl'ed  to  thofe  who  take  a  particular  intereff  in  the  progrcfs 
of  chemical  operations:  in  the  eyes  of  fuch  gentlemen,  I  iruff, 
that  none  of  the  details  into  which  I  muff  enter,  will  appear 
iuperfluous. 
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Section  II. 

Principle  of  Execution  upon  which  the  following  Experiments  were 
conduced. — Experiments  with  Gun-Barrels  filled  with  baked 
Clay,  and  welded  at  the  Muzzle. — Method  with  the  fufible 
Metal. — Remarkable  Effects  of  its  Expa/fwn. — Ncceffity  of  in - 
troducing  Air . — Refults  obtained. 

When  I  firft  undertook  to  make  experiments  with  heat 
a&ing  under  compreffion,  I  employed  myfelf  in  contriving  e*!)yacU™° 
various  devices  of  ferews,  of  bolts,  and  of  lids,  fo  adjufted,  I  trivances  for 
hoped,  as  to  confine  all  elaffic  fubffances ;  and  perhaps  fume  confining  clathc 
of  them  might  have  anfwered.  But  I  laid  afide  all  fuch  de*  high  tempe- 
vices,  in  favour  of  one  which  occurred  to  me  in  January  1798;  Matures, 
which,  by  its  ffmplicity,  was  of  eafy  application  in  all  cafes, 
and  accomplifhed  all  that  could  be  done  by  any  device,  fince 
it  fecured  per(«61  flrength  and  tightnefc  to  the  utmoft  that  the 
veflels  employed  could  bear,  whether  formed  of  metallic  or 
earthy  fulffance.  The  device  depends  upon  the  following 
general  view7 ;  If  we  take  a  hollow'  tube  or  barrel  (AD  PL  ix. 
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Firft  experiment 
with  the  muzzle 
plugged  and 
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in  another 
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!•)*  clofed  at  one  end,  and  open  at  the  other,  of  one  loot, 
or  more  in  length;  it  is  evident,  that  by  introducing  one  end 
into  a  furnace,  we  can  apply  to  it  as  great  heat  as  art  can 
produce,  while  the  other  end  is  kept  cool,  or,  it  necelfary, 
expoled  to  extreme  cold.  If,  then,  the  (ubftancc  which  wc 
mean  to  lubjedt  to  the  combined  aiftion  of  heat  and  preJlure  be 
introduced  into  the  breech  or  clofed  end  of  the  barrel  (CD), 
and  it  the  middle  part  be  filled  with  fome  refradtory  iubfitance, 
leaving  a  (mall  empty  1  pace  at  the  muzzle  (AB),  we  can  apply 
heat  to  the  muzzle,  while  the  breech  containing  the  lubjett  of 
experiment;  is  kept  cool,  and  thus  dole  the  barrel  by  any  of 
the  numerous  modes  which  heat  affords,  from  the  welding  ot 
iron  to  the  melting  ot  leahng-wax.  Things  being  then  reverted, 
and  the  breech  put  into  the  furnace,  a  heat  ot  any  required 
intenfity  may  be  applied  to  the  lubjedt  of  experiment,  now  in 
a  ltate  of  confiraint. 

My  firft  application  of  this  fcheme  was  carried  on  with  a 
common  gun-barrel,  cut  off  at  the  touch-hole,  and  welded 
very  ftrongly  at  the  breech  by  means  of  a  plug  of  won.  Into 
it  1  introduced  the  carbonate,  previoully  rammed  into  a  car¬ 
tridge  of  paper  or  pafteboard,  in  order  to  prolecl  it  from  the 
iron,  by  which,  in  tome  former  trials,  the  fubjett  of  experiment 
had  been  contaminated  throughout  during  the  action  of  heat. 
I  then  rammed  the  reft  ol  the  barrel  full  of  pounded  clay 
previoufly  baked  in  a  firong  heat,  and  I  had  the  muzzle  doled 
like  the  breech,  by  a  plug  of  iron  welded  upon  it  in  a  common 
forge;  the  reft  of  the  barrel  being  kept  cold  during  this 
operation,  by  means  of  wret  cloths.  The  breech  of  ihe  barrel 
was  then  put  horizontally  into  a  common  muffle,  heated  to  about 
25°  of  Wedgwood.  To  the  muzzle  a  rope  was  fixed,  in  luch 
a  manner,  that  the  barrel  could  be  withdrawn  without  danger 
from  an  explolion*.  I  iikewife,  about  this  time  clofed  the  muzzle 

of 


*  This  plate  will  be  given  in  No.  54,  being  the  fupplemcnt  to  the 
prefent  volume. 

f  On  one  occafion,  the  importance  of  this  precaution 
firongly  felt.  Having  inadvertently  introduced  a  considerable 
quantity  of  moitture  into  a  welded  barrel,  an  explofion  took  place, 
before  the  heat  had  riien  to  redneis,  by  which,  part  of  the  barrel  was 
fpread  out  to  a  fiat  plate,  and  the  furnace  was  blown  to  pieces. 
Dr.  Kennedy,  who  happened  to  be  prefent  on  this  occafion,  ob- 
ferved,  that  notwithftanding , this  accident,  the  time  might  come 
when  we  fliould  employ  water  in  thefe  experiments  to  aflift  the 
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oi  the  barrel,  by  means  of  a  plug,  fixed  by  folder  only ;  which  me¬ 
thod  had  this  peculiar  advantage,  that  I  could  thutand  open  the 
barrel  without  having  recoin  (e  to  a  workman.  In  theie  trials, 
though  many  barrels  yielded  to  the  expanfive  force,  others  refilled 
it,  and  afforded  fome  retails  that  were  in  the  highefl  degree  en¬ 
couraging,  and  even  (alisfaclory,  could  they  have  been  .ob¬ 
tained  with  certainty  on  repetition  of  the  procefs.  In  many 
of  them,  chalk,  or  common  limeftone  previouflv  pulverifed.  Satisfactory 
was  agglutinated  into  a  (tony  mats,  which  required  a  (mart re!u,l!* 
blow  of  a  hammer  to  break  it,  and  felt  under  the  knife  like  a 
common  limeftone;  at  the  fame  time,  the  fubftance,  when 
thrown  into  nitric  acid,  ditfoived  entirely  with  violent  etfer- 
vetcence. 

In  one  of  thete  experiments,  owing  to  the  action  of  heat  on  Volatile  matter 
the  cartridge  of  paper,  the  baked  clay,  which  had  been  ufed  maY  be  driven 
to  fill  the  barrel,  was  ftained  biack  throughout,  to  the  diftance  Mother  pan  of 
of  two-thirds  ol  the  length  of  the  barrel  from  its  breech.  This  a  clofed  barm, 
circumflance  is  of  importance,  by  (hewing,  that  though  all  is 
tight  at  the  muzzle,  a  protruhon  may  take  place  along  the 
barrel,  greatly  to  the  detriment  of  complete  comprelfion  :  and, 
at  th e  tame  time,  it  illuftrates  what  has  happened  occafionally 
in  nature,  where  the  bituminous  matter  teems  to  have  been 
driven  by  fuperior  local  heat,  from  one  part  of  a  coaly  bed, 
though  retained  in  others,  under  the  fame  compreilion.  The 
bitumen  fo  driven  off  being  found,  in  other  cafes,  to  pervade 
and  tinge  beds  of  (late  and  of  landdone. 

I  was  employed  in  this  purfuit  in  fpring  JSOO,  when  an 
event  of  importance  interrupted  my  experiments  for  about  a 
year.  But  I  refurned  them  in  March  1801,  with  many  new 
plans  of  execution,  and  w  ith  confiderable  addition  to  my  ap¬ 
paratus. 

In  the  courfe  of  my  fird  trials,  the  following  mode  of  execu-  Experiments 

J  .  a  .  .  which  the 

tion  had  occurred  to  me,  which  I  now  began  to  put  in  practice.  fufib]e  metal 

It  is  well  known  to  chemids,  that  a  certain  compofUion  of  was  u ted  as  the 

P  plug. 

force  of  compreffion.  I  have  fmce  made  great  yfe  of  this  valuable 
fuggeftion  :  but  he  ffarcely  lived,  alas!  to  fee  its  application  ;  for 
my  firft  fuccefs  in  this  way  took  place  during  his  lad  illnefs. — I 
have  been  expofed  to  no  rifk  in  any  other  experiment  with  iron 
barrels;  matters  being  fo  arranged,  that  the  drain  againd  them  has 
only  commenced  in  a  red  heat,  in  which  the  metal  lias  been  fo  far 
foftened,  as  to  yield  by  laceration  like  a  piece  of  leather.  '  - 

different 
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Advantage*  of 
tills  method. 


different  metals*,  produces  a  fubflance  to  fufible,  as  to  melt 
in  the  heat  of  boiling- water,  i  conceived  that  great  advantage, 
both  in  point  of  accuracy  and  difpatch,  might  be  gained  in 
tbefe  experiments,  by  lubftituting  this  metal  for  the  baked 
clay  above  mentioned  :  That  after  introducing  the  carbonate 
into  the  breech  of  the  barrel,  the  fufible  metal,  in  a  liquid 
ftate,  might  be  poured  in,  fo  as  to  till  the  barrel  to  its  brim  : 
That  when  the  metal  had  cooled  and  become  folid,  the  breech 
might,  as  before,  be  introduced  into  a  mufHe,  and  expofed 
to  any  required  heat,  while  the  muzzle  was  carefully  kept  cold. 
In  this  manner,  no  part  of  the  fufible  metal  being  melted  but 
what  lay  at  the  breech,  the  reft,  continuing  in  a  folid  ftate, 
would  effectually  confine  the  carbonic  acid  :  That  after  the  ac¬ 
tion  of  ftrong  heat  had  ceafed,  and  after  all  had  been  allowed 
to  cool  completely,  the  fufible  metal  might  be  removed  entire¬ 
ly  from  the  barrel,  by  means  of  a  heat  little  above  that  of  boil¬ 
ing  water,  and  far  too  low  to  occalion  any  decompofition  of 
the  carbonate  by  calcination,  though  acting  upon  it  in  free¬ 
dom  ;  and  then,  that  the  fubject  of  experiment  might,  as  be¬ 
fore,  be  taken  out  of  the  barrel. 

This  fcheme,  with  various  modifications  and  additions, 
which  practice  has  fuggefted,  forms  the  bafis  of  moft  of  the. 
following  methods. 

A  {hiking  phe-  ^ie  tr'a^>  a  finking  phenomenon  occurred,  which 
nomenon.  When  gave  rile  to  the  moft  important  of  thefe  modifications.  Ha- 

the  barrel  was  *  filled  a  gun-barrel  with  the  fufible  metal,  without  any 

completely  filled  b  .  .  J 

with  fufible  carbonate ;  and  having  placed  the  breech  in  a  muffle,  I  wras 

metal  only,  and  furprjfec]  t0  fee  as  (i)e  heat  approached  to  rednefs,  the  liquid 

the  doled  end  1  .  ...  . 

of  the  iron  ex-  metal  exuding  through  the  iron  in  innumerable  minute  drops, 

pofed^o  heat  m  difperfed  all  round  the  barrel.  As  the  heat  advanced,  this 
greater  expan-  exudation  increafed,  till  at  Iaft  the  metal  flowed  out  in 
lion  of  the  fluid  continued  ftreams,  and  the  barrel  was  quite  deflroyed.  On 
t h  *te x t m cof§ h  fe v er occafions  of  the  fame  kind,  the  fufible  metal,  being 
the  iron  in  very  forced  through  feme  very  minute  aperture  in  the  barrel, 
fpouted  from  it  to  the  diltance  of  feveral  yards,  depofiting 
upon  any  fubftance  oppofed  to  the  flream,  a  beautiful  af- 
femblage  of  fine  wire,  exaCliy  in  the  form  of  wool.  I  imme¬ 
diately  underftood  that  the  phenomenon  was  produced  by  the 
fuperior  expanfion  of  the  liquid  over  the  folid  metal,  in  con¬ 


fine  wire  re 
fumbling  wool 


*  Eight  parts  of  bifmuth,  five  of  lead,  and  three  of  tin. 


fequtnce 
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fequence  of  which,  the  fulible  metal  was  driven  through  the 
iron  as  water  was  driven  through  filver  *  by  mechanical  per- 
cuffion  in  the  Florentine  experiment.  It  occurred  tome,  that  Remedy.  A  ^ 
tins  might  be  prevented  by  confining  along  with  the  Jufible  ie ft *i ^ ° 

metal  a  fmall  quantity  of  air,  which,  by  yielding  a  little  to  the  barrel, 
the  expanfion  of  the  liquid,  would  lave  the  barrel.  T’h is  re¬ 
medy  was  found  to  anfwer  completely,  aud  was  applied,  in 
all  the  experiments  made  at  this  time  f. 

1  now  propofed,  in  order  to  keep  the  carbonate  clean,  to  The  carbonate 
inclofe  it  in  a  fmall  vetfel ;  and  to  obviate  the  difliculty  of  a  fmall  fcoa 
removing  the  refult  at  the  conclufion  of  the  experiment,  I  veflTel. 
further  propofed  to  connect  that  velfel  with  an  iron  ramrod, 
longer  than  the  barrel,  by  which  it  could  be  introduced  or 
withdrawn  at  pleafure. 


larate 


*  Effays  of  Natural  Experiments  made  in  the  Academie  del  Cunento, 
tranflated  by  Waller,  London,  1684,  page  117.  The  fame  in 
Muffchenbroek’s  Latin  Tranflation,  Ludg.  Bat.  1731,  p.  63. 

f  I  found  it  a  matter  of  much  difficulty  to  afeertain  the  proper 
quantity  of  air  which  ought  to  be  thus  inclcfed.  When  the  quantity 
was  too  great,  the  refult  was  injured 'by  diminution  of  elafticity,  as 
I  (hall  have  occafion  fully  to  ffiew  hereafter.  When  too  fmall,  or 
when,  by  any  accident,  the  whole  of  this  included  air  was  allowed 
to  efcape,  the  barrel  was  deftroyed. 

I  hoped  to  alcertain  the  bulk  of  air  neceffary  to  give  liberty  to 
the  expanfion  of  the  liquid  metal,  by  meafuring  the  ailual  quantity 
expelled  by  known  heats  from  an  open  barrel  filled  with  it.  But 
I  was  furprifed  to  find,  that  the  quantity  thus  difeharged,  exceeded 
m  bulk  that  of  the  air  which,  in  the  fame  heats,  I  had  confined 
aiong  with  the  carbonate  and  fufible  metal  in  many  fuccefsful  ex¬ 
periments.  As  the  expanfion  of  the  liquid  does  not  feern  capable 
of  lenfible  diminution  by  an  oppofing  force,  this  fail  can  only  be 
accounted  for  by  a  diftenfion  of  the  barrel.  In  thefe  experiments, 
then,  the  expanfive  force  of  the  caibonic  acid,  of  the  included  air, 
and  of  the  fufible  metal,  ailed  in  combination  againit  the  barrel, 
and  were  yielded  to  in  part  by  the  diftenfion  of  the  barrel,  and  by 
the  sondenfation  of  the  included  air.  My  object  was  to  increafe 
ihe  force  of  this  mutual  aclicn,  by  diminishing  the  quantity  of  air, 
and  by  other  devices  to  be  mentioned  hereafter.  Where  fo  many 
foiceSjWere  concerned,  the  laws  of  whofe  variations  were  unknown, 
much  precifion  could  not  he  expeiled,  nor  is  it  wonderful,  that  in' 
attempting  to  carry  the  compreffing  force  to  the  utmoft,  I  Ihould 
have  deftroyed  barrels  innumerable. 

A  fmall 
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Defcription  of 
this  apparatus. 


A  fmall  tube  of  glafs,  *  or  of  Reaumur’s  porcelain,  abouf 
a  quarter  of  an  inch  in  diameter,  and  one  or  two  inches  in 
length,  (tig.  2,  A)  was  half  filled  with  pounded  carbonate  ot 
lime,  rammed  as  hard  as  pofTible  ;  the  other  half  ot  the  tube 
being  filled  with  pounded  file*,  or  with  whatever  occurred 
as  mod  likely  to  prevent  the  intruiion  of  the  fufihle  metal 
in  its  liquid  and  penetrating  date.  This  tube  fo  filled,  was 
placed  in  a  frame  or  cradle  of  iron  ( d f  k  //,  tigs.  3,  4,  5,  and 
6),  fixed  to  the  end  (m)  of  a  ram-rod  ( m  /?).  The  cradle 
was  from  (ix  to  three  inches  in  length,  and  as  much  in  diame¬ 
ter  as  a  gun-barrel  would  admit  with  cafe.  It  was  compofed 
of  two  circular  plates  of  iron,  [defg  and  h  i  k  l,  teen  edge- 
wife  in  the  figures),  placed  at  right-angles  to  the  ram-rod,  one 
ot  thefe  plates  ( d  efg)  being  fixed  to  it  by  the  centre  (m). 
Thefe  plates  were  connected  together  by  four  ribs  or  flattened 

ires  of  iron  [dli,  ei,fk ,  and  g  l,)  which  formed  the  cradle 
into  which  the  tube  (A),  containing  the  carbonate,  was  intro¬ 
duced  by  thruding  the  adjacent  ribs  afunder.  Along  with  the 
tube  juft  mentioned,  was  introduced  another  tube  (B),  of  iron 
or  porcelain,  filled  only  with  air.  Likewise,  in  the  cradle,  a 
pyrometer  f  piece  (C)  was  placed  in  contact  with  (A)  the  tube 

con- 

*  I  have  fince  conftamly  ufed  tubes  of  common  porcelain,  find¬ 
ing  glafs  much  too  fufible  for  this  purpofe. 

f  The  pyrometer-pieces  ufed  in  thefe  experiments  were  made 
tinder  my  own  eye.  Neceflity  compelled  me  to  undertake  this 
laborious  and  difficult  work,  in  which  I  have  already  fo  far  fuc- 
ceeded  as  to  obtain  a  fet  of  pieces,  which,  though  far  from  com¬ 
plete,  anfwer  my  purpofe  tolerably  well.  I  had  lately  an  oppor¬ 
tunity  of  comparing  my  fet  with  that  of  Mr.  Wedgwood,  at  various 
temperatures,  in  furnaces  of  great  fize  and  iteadmefs.  The  refult 
has  proved,  that  my  pieces  agree  as  well  with  each  other  as  his, 
though  with  my  fet  each  temperature  is  indicated  by  a  different 
degree  of  the  feale.  I  have  thus  been  enabled  to  conftrudl  a 
table,  by  which  my  obfevvations  have  been  corre&ed,  fo  that  the 
temperatures  mentioned  in  this  paper  are  fuch  as  would  have  been 
indicated  by  Mr.  Wedgwood’s  pieces.  By  Mr.  Wedgwood’s 
pieces,  I  mean  thofe  of  the  only  fet  which  has  been  fold  to  the 
public,  and  by  which  the  melting  heat  of  pure  fiber  is  indicated 
at  the  22 d  degree.  I  am  well  aware,  that  the  late  Mr.  Wedg¬ 
wood,  in  his  Table  of  Fufibilities,  has  ftated  that  fufion  as  taking 

place 


t 
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containing  the  carbonate.  Thefe  articles  generally  occupied 
‘he  whole  cradle;  when  any  (pace  remained,  it  was  filled  up 
by  a  piece  of  chalk  dreffed  for  the  purpofe.  (Fig-  4,  repre- 
tents  the  cradle  tilled,  as  juft  described); 

Things  being  thus  prepared,  the  gun-barrel,  placed  ere6l 
with  its  muzzle  upwards,  was  half  filled  with  the  liquid  fufible 
metal.  The  cradle  was  then  introduced  into  the  barrel,  and 
plunged  to  the  bottom  of  the  liquid,  fo  that  the  carbonate  was 
placed  very  near  the  breech,  (as  reprefented  in  fig.  5,  the  fu¬ 
fible  metal  handing  at  o ).  The  air-tube  (B)  being  placed  fo 
as  to  enter  the  liquid  with  its  muzzle  downwards,  retained 
great  part  of  the  air  it  originally  contained,  though  fome  of  it 
might  be  driven  off  by  the  heat,  fo  as  to  efcape  through  the 
liquid.  The  metal  being  now  allowed  to  cool,  and  to  fix  round 
lhe  cradle  and  ramrod,  the  air  remaining  in  the  air-tube  was 
effectually  confined,  and  all  was  held  faff.  The  barrel  being 
then  filled  to  the  brim  with  fufible  metal,  the  apparatus  was 
ready  for  the  application  of  heat  to  the  breech,  (as  {hewn  in 
fig.  6.)  Plate  X. 

In  the  experiments  made  at  this  time,  I  ufed  a  fquare  brick 
furnace,  (figs.  7  and  8,  having  a  muffle  (r  s)  traverfing  it  ho¬ 
rizontally  and  open  at  both  ends.  This  muffle  baing  fupported 
in  the  middle  by  a  very  flender  prop,  was  expofed  to  fire  from 
below,  as  well  as  all  round.  The  barrel  was  placed  in  the 
muffle,  with  its  breech  in  the  hottefl  part,  and  the  end  next 
tiie  muzzle  projedling  beyond  tiie  furnace,  and  furrounded 
with  cloths  which  were  drenched  with  water  from  time  to  time. 
(This  arrangement  is  fliewn  in  fig.  7.)  In  this  fituation,  the 
fufible  metal  lurrounding  the  cradle  being  melted,  the  air 
contained  in  the  air-lube  would  of  courfe  feek  the  higheft  po¬ 
ll  lion,  and  its  firft  place  in  the  ajr-lube  would  be  occupied 
by  fufible  metal.  (In  fig.  6,  the  new  pofition  of  the  air  is 
fhewn  at p  <jr). 

At  the  conciulion  of  the  experiment,  tiie  metal  was  generally 
removed  by  placing  the  barrel  in  the  tranfverfe  muffle,  with 
its  muzzle  pointing  a  little  downwards,  and  (o  that  lhe  heal 
was  applied  firft  to  the  muzzle,  and  then  to  the  reft  of  the 
barrel  in  fucceffion.  (This  operation  is  Ihewn  in  fig.  8.)  In 

place  at  the  28th  degree;  but  I  am  convinced  that  his  obfervarions 
lruift  have  been  made  with  fome  fet  different  from  that  which  was 
.afterwards  fold. 


Method  of  ufing 
the  fame. 


the  furnace  and 
muffle  arrange¬ 
ment,  See. 


Method  of  dif- 
engaging  the 
contents  after 
experiment. 
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Calcareous  fpar 
converted  into 
hard  denfe 
marble  by  heat 
of  330  Wedg¬ 
wood. 


Calcareous  fpar 
1  endcied  cryltal 
line  with  rhonr 
bo'rdal  fra<fture 
by  heat  23*. 


lome  of  the  fii  ft  of  thefe  experiments,  I  loofened  the  cradle,  by 
plunging  the  barrel  into  heated  brine,  or  a  ftrong  folution  of 
muriate  of  lime;  which  laft  bears  a  temperature  of  250°  of 
Fahrenheit  before  it  boils.  For  this  purpote,  I  ufed  a  pan 
three  inches  in  diameter,  and  three  feet  deep,  having  a  flat 
bafon  at  top  to  receive  the  liquid  when  it  boiled  over.  The 
method  anfwered,  but  was  troublefome,  and  I  laid  it  afide. 

I  have  had  occafion,  lately,  however,  to  relume  it  in  fome 
experiments  in  which  it  was  of  conlequence  to  open  the 
barrel  with  the  Ieaft  poflible  heat*. 

By  thefe  methods  I  made  a  great  number  of  experiments, 
with  refults  that  were  highly  interefting  in  that  ftage  of  the 
bufinefs,  though  their  importance  is  fo  much  diminiftied  by  the 
fubfequent  progrefs  of  the  inveftigation,  that  I  think  it  proper 
to  mention  but  very  few  of  them. 

On  the  3lft  of  March,  1301,  I  rammed  forty  grains  of 
pounded  chalk  into  a  tube  of  green  bottle-glafs,  and  placed  it 
in  the  cradle  as  above  defcribed.  A  pyrometer  in  the  muffle 
along  with  the  barrel  indicated  33°.  The  barrel  was  expofed 
to  heat  during  feventeen  or  eighteen  minutes.  On  withdraw¬ 
ing  the  cradle,  the  carbonate  was  found  in  one  folid  mafs, 
which  had  vifibly  tlirunk  in  bulk,  the  fpace  thus  left  within 
the  tube  being  accurately  filled  with  metal,  which  plated  the 
carbonate  all  over  without  penetrating  it  in  the  leaif,  fo  that 
the  metal  was  eatily  removed.  The  weight  was  reduced 
from  forty  to  thirty-fix  grains.  The  fubftance  was  very  hard, 
and  refilled  the  knife  belter  than  any  refult  of  the  kind  pre- 
vioufly  obtained  ;  its  fradure  was  cryftalline,  bearing  a  re- 
femblance  to  white  faline  marble;  and  its  thin  edges  had  a 
decided  femitranfparency,  acircumftance  firft  obferved  in  this 
refult. 

On  the  3d  of  March  of  the  fame  year,  I  made  a  fimilar 
’experiment,  in  which  a  pyrometer-piece  was  placed  within 

*  In  many  of  the  following  experiments,  lead  was  ufed  in  place 
of  the  fufible  metal,  and  often  with  fuccefs  j  but  I  loft  many  good 
refults  in  this  way  :  for  the  heat  required  to  liquefy  the  lead  ap¬ 
proaches  fo  near  to  rednefs,  that  it  is  difficult  to  difengage  the 
cradle  without  applying  a  temperature  by  which  the  carbonatejs 
injured.  1  have  found  it  anfwer  well,  to  furround  the  cradle  and  a 
few  inches  of  the  rod  with  fufible  metal,  and  to  fill  the  reft  of  the 
barrel  with  lead. 


the 
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the  barrel,  and  another  in  the  muffle;  they  agreed  in  indi¬ 
cating  23°.  The  inner  tube,  which  was  of  Reaumur’s  porce¬ 
lain,  contained  eighty  grain?  of  pounded  chalk.  The  carbo¬ 
nate  was  found,  after  the  experiment,  to  have  loft  3-|  grains. 
A  thin  rim,  let's  than  the  20th  of  an  inch  in  thicknefs,  of 
whitifh  matter,  appeared  on  the  outfide  of  the  mafs.  In  other 
refpefts,  the  carbonate  was  in  a  very  perfeft  (late  ;  it  was  of  a 
yellowifri  colour,  and  had  a  decided  femitranfparency  and 
faline  frafture.  But  what  renders  this  refult  of  the  greateff 
value,  is,  that  on  breaking  the  mafs,  a  fpace  of  more  than  the 
tenth  of  an  inch  fquare,  was  found  to  be  completely  cryffal- 
lized,  having  acquired  the  rhomboidal  frafture  of  calcareous 
fpar.  It  was  white  and  opaque,  and  prefented  to  the  view 
three  fets  of  parallel  plates  which  are  feen  under  three  different 
angles.  This  fubftance,  owing  to  partial  calcination  and  fub- 
fequent  abforption  of  moiffure,  had  loll  all  appearance  of  its 
remarkable  properties  in  fome  weeks  after  its  production  ;  but 
this  appearance  has  lince  been  reftored,  by  a  freffl  fracture, 
and  the  fpecimen  is  now  well  preferved  by  being  hermetically 
inclofed, 

(To  be  continued.) 
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On  the  Ufe  of  the  Sutures  in  the  Skulls  of  Animals.  Bj/ 

Mr.  B.  Gibson  *. 


The  full  ufe  of  the  fingular  junftion  of  the  bones  of  the  Conjectures  on 

Ikull,  which  is  called  future,  has,  from  the  earliefl  periods  r^r  ires  tn  th* 

anatomy  and  furgery,  attrafted  the  attention  and  eluded  the  (kulU  of  animals. 

refearches  of  the  phyfiologift.  To  this  remarkable  feature  in 

ofteogny,  in  a  great  meafure  peculiar  to  a  certain  period  of 

life,  many  ufes  have  been  attributed.  Some  of  thel’e  are 

totally  erroneous ;  fuch  as  that  for  allowing  the  tranfpiration 

of  moiffure,  to  keep  the  brain  cool  and  fit  for  thinking ;  for 

giving  a  more  drift  adhefion  of  the  dura  mater  to  the  inner 

furface  of  the  Ikull ;  for  admitting  a  more  free  communication 

by  blood-veffels  between  the  external  and  internal  parts  of  the 

head ;  or  for  affording  interftices,  that  the  bones  ma)  be 


*  Mancliefter  Memoirs,  N.  S,  Vol.  I.  39. 
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Other  fuppofed 
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Inftances  in  the 
rfbs  and  other 
bones. 


Manner  in 
which  the 
olVeous  fyftem 
is  completed, 
<Vc. 


pufhed  afunder  by  the  grow  th  of  the  brain,  left  that  organ 
fhould  be  cramped  in  its  growth,  in  confequence  of  the  com¬ 
paratively  flow  growth  of  the  bones  of  the  fkull. 

Other  ufes  attributed  to  the  futures  are  merely  flight  ad¬ 
vantages  derived  from  their  ftru<5lure,  which  are  enjoyed  in 
early  infancy,  or  till  adult  life,  but  gradually  ceafe  alter  that 
period.  Thus  at  the  time  of  birth  the  loofe  union  of  the 
bones  of  the  fkull  accommodates  the  fhape  of  the  head  to  the 
figure  of  the  different  parts  of  the  cavity  through  which  it 
palfes.  At  adult  age,  when  the  futures  are  fully  formed,  they 
may  occafionally  check  the  progrefs  (if  I  may  be  allowed  the 
expreffion)  of  a  frafture  nearly  fpent; — or  vibrations,  com¬ 
municated  to  the  bones  of  the  fkull,  will  be  propagated  with 
lefs  force  to  the  brain,  in  confequence  of  the  bones  being 
feparated  at  the  futures.  It  is,  however,  abundantly  evident, 
that  thefe  are  not  the  main  purpofes  for  which  the  futures  are 
formed  ;  otherwife  they  would  not  begin  to  be  obliterated  at 
a  period  of  life  when  they  would  perform  thefe  offices  more 
ufefully  than  ever.  Confident  with  this  remark  we  (hall  find, 
that  (he  true  purpofe  for  which  they  are  formed,  and  the  par¬ 
ticular  procels  with  which  they  are  conne&ed,  is  fully  com¬ 
pleted  before  (heir  obliteration  takes  place. 

When  we  take  a  view  of  the  mode  of  jun&ion  between 
many  bones,  and  parts  of  bones  in  the  human  body,  which  do 
not  admit  of  motion,  we  find  that  with  little  exception  they 
all  agree  in  this  particular ;  that  fooner  or  later  the  cartilage 
or  periodeum  which  once  was  interpofed  is  obliterated,  and 
thefe  different  portions,  or  entire  bones,  coalefce. 

The  feparate  portions,  which  originally  compofe  the 
vertebrae,  are  early  in  thus  uniting :  after  thefe  the  Tides  of 
the  lower  jaw  ;  at  a  later  period  the  epiphyds  of  a  cylindrical 
bone  is  united  to  its  body  :  and  dill  later  the  bones  of  the 
tkull  ufually  coalefce,  and  the  futures  are  obliterated.  Other 
bones,  as  thofe  of  the  face,  which  have  no  motion  and 
fudain  little  weight,  are  irregular  in  this  refpect ;  fometimes 
uniting,  but  generally  remaining  didinft,  to  the  end  of  a  long 
life. 

The  original  formation  of  the  offeous  fydem  in  feveral 
didinct  pieces,  refpe&s  principally  its  fpeedy  edification  at 
an  early  period  of  life,  and  its  future  convenient  extendon, 
till  it  has  arrived  at  its  full  growth  j  and  we  may  condder  it  as 
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a  general  principle,  that  where  two  parts  of  one  bone  are  fepa- 
rated  from  each  other  by  an  intervening  cartilage,  or  tivo 
drdindt  bones  merely  by  periodeum,  at  that  part  ofleous  ma¬ 
terials  are  added  to  increafe  their  length  or  extend  their  fuper- 
fices.  This  we  fliall  find  takes  place,  whether  the  j undiion 
be  effected  by  comparatively  imooth  furfaces,  as  between  the 
body  of  a  bone  and  its  epiphyfis  ;  or  between  the  bones  of 
the  tkull  by  jagged  futures.  Hence  it  appears  that  the  bones 
of  the  body  generally  are  increafed  in  length  or  extent,  not  by 
a  uniform  extenfion  of  the  whole  fubdance,  but  by  an  ad¬ 
dition  of  bony  matter  in  fome  particular  part. 

Thus  the  body  of  a  cylindrical  bone  is  lengthened  by  ad-  Cylindrical 
dition  to  each  end.  This  we  night  conclude  would  be  the  bonesare length- 
cafe,  from  confidering  the  part  m  which  its  offification  com- diUons  at  each 
mences  :  as  this  commences  in  a  middle  point  and  proceeds  end. 
to  each  extremity,  it  is  natural  to  fuppofe  that  its  growth  dill 
goes  on  in  the  fame  direction,  or  continues  at  the  extremities. 

That  this  is  the  cafe  we  know,  not  by  reafoning  alone,  but 
by  a  direct  experiment.  Mr.  Hunter  funk  two  fmall  pieces  of 
lead  in  the  middle  of  the  tibia,  or  (bin  bone  of  a  pig,  and 
meafured  accurately  the  didance  between  them  :  on  examining 
the  animal  fome  time  afterwards,  it  appeared,  that  though  the 
bone  had  increafed  confiderably  in  length,  the  pieces  of  lead 
dill  remained  at  the  fame  didance  from  each  other  that  they 
were  before.  From  this  experiment  we  learn,  that  a  cylin¬ 
drical  bone  is  not  extended  in  its  middle,  but  is  lengthened 
by  addition  to  its  extremities,  where  the  body  of  the  bone  is 
joined  to  its  epiphyfis ;  the  chief  intention  of  the  epiphyfis 
being  to  allow  the  intervention  of  a  vafcular  organ,  which 
may  conveniently  depofit  bony  materials,  without  interfering 
with,  the  joint  ilfelf. 

As  cylindrical  bones  are  lengthened  at  their  extreme  parts,  rp^e  i-amg 
we  are  led  by  analogy  to  conclude,  that  the  fame  general  plan  cefs  appears  to 
is  purfued  in  the  extenfion  of  the  flat  bones  of  the  body  :  and  ^ t^1C 

although  we  have  no  diredt  experiment  by  which  this  has  been  bones, 
proved,  there  are  circumdances  which  leave  little  doubt  but 
they  are  extended  by  addition  to  their  edges.  Thus  to  take 
the  parietal  bone  as  an  example  ;  as  offification  begins  in  a 
central  point  and  extends  towards  the  circumference,  it  is 
probable  that  to  the  completion  of  the  procefs,  it  continues  to 
go  on  in  the  fame  direction  j  and  the  fame  circumflance  taking 
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place  in  every  bone  of  the  cranium,  it  is  probable  that  even 
after  the  whole  of  the  brain  is  incafed  in  bone,  the  addition 
is  flill  made  at  the  edge  of  each,  and  that  the  general  enlarge¬ 
ment  originates  where  they  are  all  mutually  joined  by  the 
futures.  Of  this  procefs  I  had  a  very  rtriking  illuftration  fome 
years  ago.  In  a  young  fubjedt,  from  what  caufe  I  know  not, 
the  depofition  of  offeous  matter  had  been  fuddenly  increafed 
a  fliort  time  before  death.  It  was  in  different  flages  of  pro- 
grefs,  but  had  taken  place  in  all  the  bones  of  the  body  which 
Jnftance  in  the  I  preferved  ;  in  fome  partially,  in  others  generally.  In  all, 
the  new  offeous  matter  was  elevated  above  the  level  of  the 
bone  upon  which  it  was  placed.  In  tome  parts  of  the  pa- 
rietal  bones  it  was  only  in  is  commencement,  and  put  on  the 
appearance  of  a  net-work,  fimilar  to  that  which  may  be  ob- 
ferved  in  the  fame  bones  at  an  early  period  of  their  formation. 
In  other  parts  the  mefhes  of  ihe  net-w'ork  were  more  or  lefs 
filled  up  ;  in  others  again  completely,  fo  as  to  put  on  the  uni¬ 
form  appearance  of  folid  bone.  The  tame  reticulated  appear-* 
ance  w'as  evident  on  the  edges  of  all  the  bones  of  the  lkull, 
where  they  form  the  futures,  and  at  the  extremities  of  the  cy¬ 
lindrical  bones,  between  the  body  and  epiphyfis.  The  fame 
appearance  of  increafed  depofition  was  feen  on  the  furface  of 
the  cylindrical  bones,  with  this  difference,  that  the  methes 
w’ere  not  circular,  but  oblong  fquares ;  fo  as  to  put  on  more 
of  the  ftriated  appearance.  In  fome  parts,  the  newly  fe- 
creted  bone  was  eafily  feparable  from  the  general  mafs,  and 
formed  a  hin  layer  externally,  affording  one  of  the  bed  proofs 
I  have  met  with,  of  the  increafe  of  cylindrical  bones  in  thick* 
refs  by  depofition  externally,  whilft  a  correfponding  internal 
abforption  goes  on.  From  the  ftriking  fimilarity  of  appear¬ 
ance  on  the  furfaces  and  edges  of  the  bones,  we  may  fafely 
conclude,  that  the  fame  procefs  of  depofition  was  going  on  in 
both,  and  may  thence  infer,  that  the  bones  of  the  fkull  are 
increafed  in  extent  bythe  depofition  of  offeous  matter  at  their 
edges,  or  where  they  are  joined  to  each  other  by  future.  This 
fa£t  points  out  to  us,  in  a  great  meafure,  the  real  ufe  of  this 
peculiar  mode  of  junction. 

In  order  that  the  bones  of  the  fkull  may  be  increafed  in  ex- 
The  ferrated  tent,  it  is  neceffary  that  they  fliould  be  retained  at  a  certain 
refs”  &cC  ^iftance  from  each  other  j  that  the  periofleum  w  ith  its  veffels 
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may  pafs  down  between  them,  free  from  compreflion  and 
fecrete  the  oflfeous  matter.  At  the  fame  time,  the  thin  bones 
compofing  the  upper  part  of  the  fkull,  reding  as  an  arch  upon 
its  balls,  mud  be  united  together  fo  firmly,  as  not  to  be  fepa- 
rated  by  common  degrees  of  violence.  For  this  purpofe, 
projedbng  points  from  the  external  furface  of  each  bone,  are 
reciprocally  received  into  correfponding  nitches ;  which  only 
penetrate  through  one  half  of  the  thicknefs  of  the  fkull,  and 
form  an  irregular  kind  of  dovetailing. 

Two  advantages  arife  from  this  drudture,  being  fuperficial, 
and  confined  to  the  external  table  of  the  fkull.  The  projecting 
points  from  each  fide,  reding  upon  the  folid  furface  of  the 
internal  table  of  the  oppodte  bone,  can  refid  more  effectually 
any  violence,  which  might  tend  to  force  the  bones  inwards; 
and  the  internal  part  of  the  fkull  prefents,  by  this  means,  a 
imooth  furface  to  the  coverings  of  the  brain  ;  for  internally 
no  appearance  of  a  jagged  future  is  feen. 

From  this  view  of  the  fubjedt  we  fee,  that  the  futures  of  Thus  the  fu- 
ihe  human  fkull,  by  their  peculiar  formation,  at  once  unite tures  un'lte  the 
the  bones  together,  and  fo  far  feparate  them,  as  to  allow  the  mit'^he^afcular 
interpofition  of  a  vafcular  organ  by  which  their  fuperficies  is  organ  requifite 
gradually  increafed  to  its  greated  extent*.  This  explanation  for  theil  Srowtl1* 

of 

*  Since  this  paper  was  written  in  the  year  1800,  I  have  found, 
that  a  fimilar  opinion  was  publifhed  by  Profeffor  Soemmerring  in 
1794-,  in  his  valuable  work,  lt  De  corporis  humani  fabrica.”  To 
him,  therefore,  any  credit  which  may  belong  to  the  primary 
fuggedion  of  this  ufeof  the  futures  is  due.  As  his  opinion,  how¬ 
ever,  has  been  little  noticed  by  anatomifts  generally,  and  is  placed 
in  a  clearer  point  of  view  by  the  fadts  which  fuggefted  this  further 
explanation  of  it  to  me,  it  has  not  been  thought  improper  to  give 
this  effay  a  place  in  thele  Memoirs.  But  whilft  the  reader  will  i'ee, 
by  the  following  quotation,  the  near  refemblance  between  the  opi¬ 
nion  of  PiofefTor  Soemmerring  and  that  which  I  have  brought  for¬ 
ward,  I  hope  the  charadler  of  plagiarift  or  compiler  will  not  be  at¬ 
tributed  to  me. 

“  Ufushorum  ficfefe  habentium  terminorum  olfa  cranii  inter  bene 
liquet. 

“  Incrementum  ambitus  calvarias  levant,  ni  enim  inter  offa  capi¬ 
tis  mox  poll  partum  futurae  interponerentnr,  haec  crefcere  non 
poflent,  nifi  alia  ratione  natura  rent  inftitueret.  Tali  igitur 
modo  incrementum  calvariae  cum  incremento  reliquorum  olfium 
convenit ;  initio  enim  futuris,  vel  potius  lineis  cartilaginofis  offa 
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Why  the  fu¬ 
tures  are  obli¬ 
terated,  &c. 


t 


of  the  ufe  of  futures  comprehends  and  accounts  for  thofe 
concomitant  circumflances,  which  were  confidered  by  older 
anatomifts  a>  their  real  ufe  ;  and,  as  far  as  1  can  fee,  is  not  con¬ 
tradicted  by  any  fa  61  connedled  with  them. 

It  it  be  afked,  for  inflance,  why  at  the  futures  there  is  a 
flronger  adhefion  ot  the  dura  muter  internally  and  peiiojlcum 
externally  than  in  other  parts  of  the  Ikull  ?  the  anfwer  is,  that 
thefe  membranes  with  their  vetfels  are  continued  into  the 
futures,  to  form  conjointly  the  decretory  organ,  by  which  the 
bones  are  extended. 

If  it  be  afked,  why  "there  is  a  greater  vafcularity  or  an 
appearance  of  blood-vefTels  palling  through  the  futures?  it  i* 
perfectly  confident  with  this  opinion  to  anfwer,  that  the  increafo 
of  blood  goes  to  this  fecrelory  organ,  for  the  purpofe  of  the 
extenfion  of  the  bones. 

The  explanation  here  offered  accounts  alfo  for  the  general 
obliteration  of  the  futures  after  a  certain  period  of  life;  for 
the  bones  having  then  arrived  at  their  full  fize,  the  organ  for 
the  fecretionof  offeous  matter  is  no  longer  needed;  it  (brinks 
and  is  ablorbed,  and  the  bones  gradually  coalefce  ;  by  which 
a  further  advantage  is  derived,  that  of  an  acceflion  of  ffrength 
'to  the  cranium  at  large. 


iis  locis  conglutinantur,  veium  tamen  non  nifi  in  embrionibus 
ad  fonticulos,  ut  aiunt,  base  linea  notabili  latitudine,  obfervatur- 
Offibus  enim  capitis  hie  locorum  cerebro  crd’cente,  placide  quafi 
dedu&us,  cartilago  augetur,  latior  evalura,  nifi  pridina  pars  fimul 
in  os  mutaretur,  inde  offa  calvariae,  eodem  nioclo,  quo  offa  longa 
dedu&is  epiphyfibus,  vd  quod  unum  idemque  ed,  mnrginibus  cref- 
cere,  liquet,  ctfi  in  offibus,  longis  futura  epiphytes  inter  et  diapby- 
fin  non  crifpetur. 

tc  Quo  junior  igitur  infans,  eo  minus  crifpa  et  impfexa  futura, 
vel  ut  redius  loquar,  linea  cartilaginofa  nugufta,  offa  jungens, 
obfervatur.  Quum  vero  aucta  aetate  offa,  crelente  ccrebro,  dedu- 
cuntur,  eorumque,  craflitudo  adpofita  cum  internal,  turn  externae 
potifiimum  tabulae,  (internae  enim  incrementum  citius  abfolutum 
videtur)  tnaffa  ofi’ea,  augetur,  non  poteft  non  elfe,  quin  liaec  crifpa 
futurae  forma,  quum  quidem  nafei  ccepit,  externa  in  fuperficic  tatn- 
diu,  augeatur,  donee  tandem  ipfa  ea  quam  maxime  impediat,  quo 
minus  cerebrum  calyariam  ulterius  dcducere  poffit,  quod  pubei  tatis 
tempore accidit.  Rarifiime  haec  offificatio  ad  aetatem  virilem  ufque 
iletinetur.” — Soemmcrring  de  corporis  Humani  Fabrica,  page  212. 
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IF  any  additional  argument  be  neceflary  in  fupport  of  this 
opinion,  I  may  alio  notice  the  firiking  analogy  which  (ubfifls 
between  the  reparation  oF  one  bone  oF  the  lkull  From  another 
by  a  future  ;  and  that  reparation  which  exids  between  the 
body  oF  a  cylindrical  bone  and  its  epiphyFis,  They  each 
remain  only  for  a  certain  length  of  time ;  each  allows  the 
interpofition  of  a  fecrelory  organ  ;  and  berth  begin  to  be  ob¬ 
literated  when  the  bones  with  which  they  are  connected  have 
completed  their  growth,  and  their  continuance  is  no  longer 
neceffiary. 


XIV. 

On  the  Reproduction  of  Buds.  By  T  hom  a  s  Andre  w  Kn  jg  h  t, 

Fjq.  F.R.S  * 


My  dear  Sir, 


JtiiV  ERY  tree  in  the  ordinary  courfe  oF  its  growth  generates, die  gene- 
in  each  feafon,  thofe  buds  which  expandin  the  fucceeding  * 

fpring;  and  the  buds  thus  generated,  contain,  in  many  in  dances,  ftroyed,  others 
the  whole  of  the  leaves  which  appear  in  the  following  fummer.  are  Produced* 
But  if  thefe  buds  be  dedroyed  during  the  wdnter  or  early  part 
of  the  fpring,  other  buds,  in  many  fpecies  of  trees,  are  gene¬ 
rated,  which  in  every  refpeft  perform  the  office  oF  thofe  which 
previoufiy  exided,  except  that  they  never  afford  fruit  or  blof- 
foms.  This  reproduction  of  buds  has  not  efcaped  the  notice 
oF  naluralids;  but  it  dees  not  appear  to  have  been  afeertained 
by  them  From  which,  arnongfl  the  various  fubdances  of  the 
tree,  the  buds  derive  their  origin. 

Du  Hamel  conceived  that  reproduced  buds  fprang  from  pre-  Du  Hamel’s  opi 
organized  germs ;  but  the  exidence  of  fuch  germs  has  not,  in 
any  in  dance,  been  proved,  and  it  is  well  known  that  the  roots,  pre-organized 
and  trunk,  and  branches  of  many  fpecies  of  trees  will,  under  gcrms* 
proper  management,  afford  buds  from  every  part  of  their 
furfaces ;  and  therefore,  if  this  hypolheds  be  well  founded,  Obje&ion, 
many  millions  of  fuch  germs  mud  be  annually  generated  in 
every  large  tree;  notone  of  which  in  the  ordinary  courfe  of 
nature  wdl  come  into  aCtion  :  and  as  nature,  amidft  all  its  exu- 


*  Phil.  Tranf.  1805; 
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Suppofition  that 
they  are  afforded 
by  the  bark. 


Inftance  to  the 
contrary  in  Tea 
cale.  Internal 
buds. 


Potatoes  afford 
buds  at  the  cut 
furface. 


•—and  therefore 
not  from  the 
bark. 


berance,  does  not  abound  in  ufelefs  productions,  the  opinions 
of  this  illudrious  phy  liologid  are,  in  this  cafe,  probably  erro¬ 
neous. 

Ocher  naturalids  have  fuppofed  the  bud«,  when  reproduced, 
to  Ipring  from  the  plexus  of  veflels  which  conditutes  the  in¬ 
ternal  bark  ;  and  this  opinion  is,  I  believe,  much  entertained 
by  modern  botanifts:  it  nevertbelefs  appears  to  be  unfounded, 
as  the  fads  I  fhall  proceed  to  date  will  evince. 

If  the  fruit-dalles  of  the  fea  cale  (crambe  maritima )  be  cut 
off  near  the  ground  in  the  fpring,  the  medullary  lubftance, 
within  that  part  of  the  dalk  which  remains  attached  to  the 
root,  decays ;  and  a  cup  is  thus  formed  in  which  water  collects 
in  the  fucceeding  winter.  The  Tides  of  this  cup  confid  of  a 
woody  fubitance,  which  in  its  texture  and  office,  and  mode  of 
generation,  agrees  perfedly  with  the  alburnum  of  trees ;  and 
I  conceive  it  to  be  as  perfedt  alburnum,  as  the  white  wood  of 
the  oak  or  elm  :  and  from  the  interior  part  of  this  fubdance, 
within  the  cup,  I  have  frequently  obferved  new  buds  to  be 
generated  in  the  enfuing  fpring.  It  is  lufficiently  obvious  that 
the  buds  in  this  cafe  do  not  fpring  from  the  bark  ;  buf  it  is  not 
equally  evident  that  they  might  not  have  fprung  from  fome 
remains  of  the  medulla. 

In  the  autumn  of  1802,  I  difeovered  that  the  potatoe  pof- 
fefled  a  fimilar  power  of  reproducing  its  buds.  Some  plants 
of  this  fpecieshad  been  fet,  rather  late  in  the  preceding  fpring, 
in  very  dry  ground,  where,  through  want  of  moidure,  they 
vegetated  very  feebly  ;  and  the  portions  of  the  old  roots  re¬ 
mained  found  and  entire  till  the  fucceeding  autumn.  Being 
then  moidened  by  rain,  many  fmall  tubers  were  generated  on 
the  furfaces  made  by  the  knife  in  dividing  the  roots  into  cut¬ 
tings;  and  the  buds  of  thefe,  in  many  indances,  elongated 
into  runners,  which  gave  exidence  to  other  tubers,  fome  of 
which  I  had  the  pleafure  to  fend  to  you. 

I  have  in  a  former  paper  remarked,  that  the  potatoe  confids 
of  four  didinff  fubdances,  the  epidermis,  the  true  Ikin,  the 
bark,  and  its  internal  lubftance,  which,  from  its  mode  of  forma¬ 
tion,  and  fubfequent  office,  I  have  fuppofed  to  be  alburnous: 
there  is  alfo  in  the  young  tubes  a  tranfparent  line  through  the 
centre,  which  is  probably  its  medulla.  The  buds  and  runners 
fprang  from  the  fubdance  which  I  conceive  to  be  the  alburnum 
of  the  root,  and  neither  from  the  central  part  of  it,  nor  from 

the 
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the  (urface  in  contact  with  the  bark.  It  muft,  however,  be 
admitted,  that  the  internal  fubftance  of  the  potatoe  correfponds 
more  nearly  with  our  ideas  of  a  medullary  than  of  an  albur- 
nous  fubftance,  and  therefore  this,  with  the  preceding  fa£ts,  is 
adduced  to  prove  only  that  the  reproduced  buds  of  thefe 
plants  are  not  generated  by  the  cortical  fubftance  of  the  root : 
and  I  tliall  proceed  to  relate  fome  experiments  on  the  apple, 
and  pear,  and  plumb-tree,  which  I  conceive  to  prove  that  the 
reproduced  buds  of  thofe  plants  do  not  fpring  from  the  me¬ 
dulla. 

Having  raifed  from  feeds  a  very  confiderable  number  of  Other  inftances 
plants  of  each  of  thefe  fpecies  in  1802,  I  partly  difengaged  whfchrcpTodu- 
them  from  the  foil  in  the  autumn,  by  digging  round  each  ced  buds  ap- 
plant,  which  was  then  raifed  about  two  inches  above  its  former  fromthe  albur^ 
level.  A  part  of  the  mould  was  then  removed,  and  the  plants  num. 
were  cut  off  about  an  inch  below  the  points  where  the  feed- 
leaves  formerly  grew  ;  and  a  portion  ot  the  root,  about  an  inch 
long,  without  any  bud  upon  it,  remained  expofed  to  the  air 
and  light.  In  the  beginning  of  April,  I  obferved  many  fmall 
elevated  points  on  the  bark  of  thefe  roots,  and,  removing  the 
whole  of  the  cortical  fubftance,  I  found  that  the  elevations 
were  occaftoned  by  fmall  protuberances  on  the  furface  of  the 
alburnum.  As  the  fpring  advanced,  many  minute  red  points 
appeared  to  perforate  the  bark :  thefe  foon  aftumed  the  cha- 
radter  of  buds,  and  produced  {hoots,  in  every  refpeci  fimilar 
to  thofe  which  would  have  fprung  from  the  organized  budsx>f 
the  preceding  year.  Whether  the  buds  thus  reproduced  derived 
any  portion  of  their  component  parts  from  the  bark  or  not,  I 
fliall  not  venture  to  decide ;  but  l  am  much  difpofed  to  believe 
that,  like  thofe  of  the  potatoe,  they  fprang  from  the  alburnous 
fubftance  folely. 

The  fpace,  however,  in  the  annual  root,  between  the  medulla  They  4o  not 
and  the  bark  is  very  fmall ;  and  therefore  it  may  be  contended  thlfmcd^iu01*1 
that  the  buds  in  thefe  inftances  may  have  originated  from  the 
medulla.  I  therefore  thought  it  neceftary  to  repeat  fimilar 
experiments  on  the  roots  and  trunks  of  old  trees,  and  by 
thefe  the  buds  were  reproduced  precifely  in  the  fame  manner 
as  the  annual  roots:  and  therefore,  conceiving  myfelf  to  have 
proved  in  a  former  Memoir,*  that  the  fubftance  which  ha9 

been 
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been  called  the  medullary  procefs  does  not  originate  from  the 
medulla.  I  mud  conclude  that  reproduced  buds  do  not  fpring 
from  that  fubdance. 

Remarks  on  the  I  have  remarked,  in  a  paper  which  you  did  me  the  honour 
t h " n 'p r i c c i To f C  ^a)  before  the  Royal  Society  in  the  commencement  ot  the 

nature  is  proba-  prefent  year,  that  the  alburnous  tubes  at  their  termination 
b  \  efluded.  upwards  invariably  join  the  central  veflels,  and  that  thefe 
vedels,  which  appear  to  derive  their  origin  from  the  alburnous 
tubes,  convey  nutriment,  and  probably  give  exidence  to  new' 
buds  and  leaves.  It  is  alfo  evident,  from  the  facility  with 
which  the  ridng  fap  is  transferred  from  one  fide  of  a  wounded 
tree  to  the  other,  that  the  alburnous  tubes  poflfefs  lateral  as 
well  as  terminal  orifices  :  and  it  does  not  appear  improbable 
that  the  lateral  as  well  as  the  terminal  orifices  of  the  alburnous 
tubes  may  poflfefs  (he  power  to  generate  central  vedels; 
which  vedels  evidently  feed,  if  they  do  not  give  exidence  to, 
the  reproduced  buds  and  leaves.  And  therefore,  as  the  pre¬ 
ceding  experiments  appear  to  prove  that  the  buds  neither 
fpring  from  the  medulla  nor  the  l)3rk,  I  am  much  inclined  to 
believe  that  they  are  generated  by  central  vedels  which  fpring 
from'  the  lateral  orifices  of  the  alburnous  tubes.  The  practica¬ 
bility  of  propagating  fome  plants  from  their  leaves  may  feem 
to  ftand  in  oppodtion  to  this  hypotheds ;  but  the  central  vedel 
is  always  a  component  part  of  the  leaf,  and  from  it  the  bud 
and  young  plant  probably  originate. 

Attempt  to  dif-  1  expe&ed  to  difeover  in  feeds  a  dmilar  power  to  regenerate 

coverthefame  their  buds ;  for  the  cotyledons  of  thefe,  though  diffimilar  in 
power  in  feeds.  .  ^  ° 

organization,  execute  the  office  of  the  alburnum,  and  contain  a 

dmilar  refervoir  of  nutriment,  and  at  once  fupply  the  place  of 
the  alburnum  and  the  leaf.  But  no  experiments,  which  I  have 
yet  been  able  to  make,  have  been  decidve,  owing  to  the  diffi¬ 
culty  of  afeertaining  the  number  of  buds  previoudy  exiding 
within  the  feed.  Few,  if  any,  feeds,  I  have  reafon  to  believe, 
contain  lefs  than  three  buds,  one  only  of  which,  except  in 
cafes  of  accident,  germinates;  and  fome  feeds  appear  to  con¬ 
tain  a  much  greater  number.  The  feed  of  the  peach  appears 
to  be  provided  with  ten  or  twelve  leaves,  each  of  which  pro¬ 
bably  covers  the  rudiment  of  a  bud,  and  the  feeds,  like  the 
buds  of  the  horfe-chednut,  contain  all  the  leaves  and  apparently 
all  the  buds  of  the  fucceeding  year :  and  I  hare  never  been 
able  to  fatisfy  myfelf  that  all  the  buds  were  eradicated  without 
*  having 
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living  dedroyed  the  bafe  of  t lie  plumule,  in  which  the  power 
of  reproducing  buds  probably  refutes,  if  fuel)  power  exids. 

Nature  appears  to  have  denied  to  annual  and  biennial  plants  Annwal  and  bi¬ 
fat  lead  to  thofe  which  have  been  the  fubjeCts  of  my  experi-  have*  not*  this 
ments)  the  power  which  it  has  given  to  perennial  plants  to  power, 
reproduce  (heir  buds;  but  neverthelefs  fome  biennials  potfefs, 
under  peculiar  circumftances,  a  very  (ingular  refource,  when 
all  their  buds  have  been  deft  roved.  A  turnip,  bred  between 
the  Englith  and  Swedifh  variety,  from  which  I  had  cut  off  the 
greater  part  ot  its  fruit-ftalks,  and  of  which  all  the  buds  had 
been  dedroyed,  remained  tome  weeks  in  an  apparently  dor** 
mant  date;  after  which  the  fird  feed  in  each  pod  germinated, 
and  burding  the  feed-vedel,  teemed  to  execute  the  office  of  a 
bud  and  leaves  to  the  parent  plant,  during  the  fitort  remaining 
term  of  its  exitience,  when  its  preternatual  foliage  perifhed 
with  it.  Whether  this  property  be  poffieded  by  other  biennial 
plants  in  common  with  the  turnip,  or  not,  I  am  not  at  prefent 
in  poffeffion  of  fadls  to  decide,  not  having  made  precifely  the 
fame  experiment  on  any  other  plant. 

I  will  take  this  opportunity  to  cojre&  an  inference  that  I  Corre&ion  cf  a 
have  drawn  in  a  former  paper,*  which  the  facts  (though  quite  *°r™er  lnfcr" 
correctly  dated)  do  not,  on  fubfequent  repetition  of  the  ex¬ 
periment,  appear  to  juftify.  I  have  dated,  that  when  a  per¬ 
pendicular  fhoot  of  the  vine  was  inverted  to  a  depending  po¬ 
rtion,  and  a  portion  of  its  bark  between  two  circular  incifions 
round  the  dem  removed,  much  more  new  wood  was  generated 
on  the  lower  lip  of  the  wound  become  uppermod  by  the 
inverted  podlion  of  the  branch,  than  on  theoppofite  lip,  which 
would  not  have  happened  had  the  branch  continued  to  grow 
ere<51;  and  I  have  inferred  that  this  effect  was  produced  by  lap 
which  had  defeended  by  gravitation  from  the  leaves  above. 

But  the  branch  was,  as  I  have  there  dated,  employed  as  a  ;  ■ 

layer,  and  the  matter  which  would  have  accumulated  on  the 
oppofite  lip  of  the  wound  had  been  employed  in  the  formation 
of  roots,  a  circumdance  which  at  that  time  efcaped  mv  atten¬ 
tion.  The  effects  of  gravitation  on  the  motion  of  the  defeending 
fap,  and  confequent  growth  of  plants,  are,  I  am  well  fatisfied, 
from  a  great  variety  of  experiments,  very  great ;  but  it  will 
be  very  difficult  to  difeover  any  method  by  which  the  extent 

i  •  •  *  *  ' 
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of  its  operation  can  be  accurately  afcertained.  For  the  vefTel* 
which  convey  and  impel  *  the  true  lap,  or  fluid  from  which 
the  new  wood  appears  to  be  generated,  pals  immediately  from 
the  leaf-fiafk  towards  the  root;  and  though  the  motion  of  this 
fluid  may  be  impeded  by  gravitation,  and  it  be  even  again 
returned  into  the  leaf,  no  portion  of  it,  unlefs  it  had  been  ex- 
travafated,  could  have  defcended  to  the  part  from  which  the 
bark  was  taken  off  in  the  experiment  I  have  defcribed.  I  am 
not  fenfible  that  in  the  different  papers  which  I  have  had  the 
honour  to  addrefs  to  you,  I  have  drawn  any  other  inference 
which  the  fa<5fs,  on  repetition  of  the  experiments,  do  not  ap¬ 
pear  capable  of  lupporting. 

I  am,  &c. 

•  THO*.  ANDREW  KNIGHT, 

Elton,  May  12,  1805. 


XV. 


Experiments  on  the  Gafhous  Oxide  of  Azote ,  by  a  Society  of  Ama¬ 
teurs  at  Touloufe.  Publifhed  by  M.  P.  Dispan,  Profejfor  of 
Chemijiry  in  the  College  of  that  City.* 


Di  (agreement  of 
farmer  experi¬ 
ments  on  the 
oxide  ot  azote. 


P.epnntion  of 
the  r  prate  of 
aiumjuia. 


Piocefs  for  ob¬ 
taining  the  ga- 
teous  oxide  of 
azote* 


The  motive  for  the  following  experiments  was  the  very 
different,  and  even  contradi&ory  retails,  which  have  been 
pubLifhed  of  former  effects.  The  experiments  were  tried 
upon  more  than  a  dozen  perfons,  and  in  feme  cafes  repeated 
two  or  three  times;  tbe  fenfations  which  each  experienced 
were  written  down  at  the  moment,  by  the  reporter,  from 
whofe  memorandums  the  fubfequent  obfervations  are  drawn. 

The  nitrate  of  ammonia  ufed  for  the  experiment  was  indis¬ 
tinctly  cryftallized,  but  was  quite  neutral.  Its  tafle  was  very 
pungent,  with  a  flight  odour.  It  had  been  formed  by  the  fa- 
turating  very  pure  nitric  acid  with  3mmoniacal  gas  obtained  by 
diflilling  ful  ammoniac  with  the  common  potafh  of  commerce. 

About  one  hedtogramme  (1545  grains)  of  this  fait  was  put 
into  a fma  11  retort,  and  placed  on  a  fand-balh,  where  the  fait 
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melted  and  boiled  for  a  fhort  time  without  yielding  any  gas; 
at  length,  the  retort  became  filled  with  a  white  vapour,  which 
quickly  difappeared  ;  the  gas  was  then  rapidly  difengaged, 
and  was  caught  in  bladders.  By  degrees  the  difengagement 
became  more  and  more  (low,  and  when  the  operation  was 
ended,  fcarcely  any  thing  remained  in  the  retort. 

Another  experiment  was  made  with  a  larger  retort,  and  ^he  ^me  Pro~ 

‘  7  cels  on  a  larger 

three  heftogrammes  (10  oz.  troy)  ol  the  (alt,  from  which  was  fcaie. 

obtained  gas  fufficient  to  fill  eight  bladders.  This  operation 

proceeded  in  a  fimilar  manner  with  the  former;  except  that 

as  the  retort  cooled,  a  red  vapour  arofe  within  it,  which  it  was 

afcerlained  by  experiment,  contained  no  nitrous  gas. 

EJfefts  of  Gafeous  Oxide  of  Azote  when  breathed  into  the  Lungs, 

All  who  have  tailed  or  inhaled  this  gas,  agree  in  describing  The  gas  has  a 
its  flavour  as  flrongly  faccharine,  and  remaining  upon  the  or- faccharine  tauC* 
gans  of  fome  perfons  during  the  whole  day  after  receiving  it. 

M.  Difpan  ob.ferved  in  it  an  after-tafle  of  nitre;  but  acknow¬ 
ledges  that  it  was  the  lafl  colie&ed  gas  which  he  tailed. — • 

M.  de  M  *  *  *,  perhaps  under  a  fimilar  impreflion,  fays  he 
perceived  in  it  a  flyptic  quality. 

The  method  of  refpiring  this  gas  was  by  means  of  a  blad-  The  gas  was  re- 
der  with  a  flop-cock  in  it,  applied  to  the  mouth;  the  noflrils fpired’ 
being  clofed,  and  the  lungs  as  much  as  poftible  emptied. 

No.  1.  The  firfl  perfon  upon  whom  the  experiment  was 
tried,  fwooned  at  the  third  infpiration,  and  remained  fenfelefs 
about  five  minutes,  when  he  recovered,  but  with  a  fenfation 
of  great  fatigue.  He  recollected  to  have  experienced  only  a 
f'udden  faintnefs,  attended  with  a  tingling  at  the  temples. 

No.  2.  M.  de  M  *  *  *  obferved  a  faccharine  and  flyptie 
tafle,  and  experienced  a  fenfe  of  great  dilatation,  accompanied 
with  heat  in  the*  breafl ;  his  veins  fwelied,  and  his  pulfe  was 
quickened  :  furrounding  objects  teemed  to  revolve  round  him. 

But  he  thought  he  could  have  borne  a  ftronger  dofe;  the  blad¬ 
der  not  being  large  enough  for  his  lungs. 

No.  3  experienced  a  faccharine  tafte  on  the  firft  infpiration  ; 
but  became  infenfible  to  thofc  which  fucceeded.  His  lungs 
were  forcibly  dilated  w’ith  great  heat.  When  the  bladder  was 
removed,  he  appeared  very  comfortable,  but  could  not  refrain 
from  violent  burfls  of  involuntary  laughter. 


No. 
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•  No.  4  had  (he  fame  faccharine  tafic  with  the  preceding, 
and  retained  the  im  predion  from  ten  o'clock  in  the  morning 
till  after  midnight.  He  experienced  vertigoes,  and  his  legs 
trembled  under  him  during  the  remainder  of  the  day. 

No.  5,  the  fame  faccharine  tafie.  On  quitting  the  bladder, 
he  had  a  dizzinefs  of  fight,  which  was  fucceeded  by  a  fen  Ca¬ 
tion  of  great  pleafure  throughout  the  body.  His  legs  were 


weakened. 


5 


Receiving  the 
gas  from  a  Mad¬ 
der,  had  no  in¬ 
fluence  on  the 
refult  of  the  ex¬ 
periment. 

Oxigen  gas  dif¬ 
fered  from  com¬ 
mon  air  only  by 
a  fmaU  inc-.eafe 
of  the  heat  of 
the  lungs. 
Conclufion. 

Other  experi¬ 
ments. 


Defcription  of 
the  apparatus 
with  upwards  of 
zlbs.  of  the  fait. 


Particulars  of 
the  procefs. 


No.  6.  Saccharine  flavour  throughout  the  day  ;  tingling  in 
the  ears;  legs  tottering,  and  the  ftomach  oppreffed.  All  that 
he  experienced  was  rather  painful  than  agreeable. 

In  order  to  afcerlain  what  influence  the  mode  of  breathing 
from  a  bladder  might  have  on  the  foregoing  refulls,  the  parties 
were  requeued  to  infpire  common  air  in  the  fame  manner. — 
They  were  all  mechanically  fatigued  by  it,  and  nothing  more. 

The  bladders  were  next  filled  with  oxygen  gas,  and  applied 
as  before  to  the  fame  perfons,  who  found  only  a  flight  differ¬ 
ence  between  it  and  common  air,  confiding  in  an  augmentation 
of  the  heat  of  the  lungs. 

The  fingular  effecls  above  deferibed,  can,  therefore,  and 
ought  only  to  be  aferibed  to  the  gafeous  oxide  of  azote. 

Another  meeting  of  the  fociety  was  held  for  repeating  the 
experiments  more  at  large,  on  the  refpiration  of  gafeous  oxide 
of  azote. 

Eight  he<5iogrammes  (27{  oz.  troy)  of  nitrate  of  ammonia, 
prepared  as  before,  were  put  into  a  retort,  with  its  neck  fitted 
to  a  double-bodied  receiver,  from  whence,  by  means  of  a 
tube  of  welter,  the  gas  pafied  into  an  inverted  vefiel  over 
water.  The  retort  was  placed  on  a  fand-balh.- 
'  As  foon  as  the  heat  affected  the  retort,  the  fait  melted;  and 
nearly  at  the  fame  moment,  fparkling  vapours  arofe  in  the  re¬ 
tort,  but  in  very  (mall  quantity.  The  air  which  the  heat  ex¬ 
pelled  from  t lie  vefTels  had  a  nitrous  odour ;  but  this  as  well  as 
Hie  vapours  gradually  diminiflied,  and  as  the  procefs  continued 
they  dilappeared  altogether;  they  were  fucceeded  by  a  lively 
fme.il  of  pru flic  acid.  At  length  t he  retort  became  filled  with 
white  vapours,  and  the  gafeous  oxide  of  azote  began  to  pafs 
over.  The  difengagement  foon  became  fo  abundant  that  it 
was  judged  proper  to  draw  out  the  fire;  but  afterwards,  on 
replacing  the  coals/  the  gas,  which  in  the  interval  had  dimi- 

n  iflied. 
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nifhed,  was  again  fo  rapidly  developed  that  the  luting  of  the 
veflTels  began  to  give  way.  Bat  notwitliftanding  the  lo(s  which 
this  occafioned,  the  difengagernent  continued  extremely  rapid 
in  the  receiver  for  at  lead  a  quarter  of  an  hour. 

M.  Difpan  fuppofes,  that  if  the  luting  had  not  given  way.  Danger  of  ex- 
an  explofion  would  have  taken  place,  as  lias  happened  toP!ol'lon* 
others  in  this  procefs. 

He  next  proceeds  to  date  the  effedfs  of  the  refpiration  of 
this  gas. 

Twelve  perfons  underwent  the  experiment,  and  on  many  The  effe&s  pro- 
it  was  repeated.  He  obferves  that  mod  of  them  had  inhaled  ^ucet*  by  thehtt 

.  *  ,  '  .  *  L  c  r  §as  were  more 

the  gas  ot  the  former  operation,  where  two  out  or  leven  ex-  powerful  than 
perienced  pleating  fenfations;  but  on  this  fecond  occafion,  not  die  former, 
one  felt  pleafure;  on  the  contrary,  they  all  felt  pain,  and 
many  differed  extremely. 

One  perfon  damped  with  his  foot  the  whole  time  of  the 
breathing :  when  the  bladder  was  removed,  he  recovered 
from  the  profound  dupor  into  which  he  had  been  plunged,  and 
complained  of  a  pain  in  the  back  part  of  his  head,  as  if  he 
had  received  a  violent  blow'  from  a  dagger :  he  could  not  be 
prevailed  on  to  make  another  trial.  The  other  perfons  in  ge¬ 
neral  were  affedted  with  vertigoes  and  dizzinefs  of  fight,  fuc- 
ceeded  in  fome  by  involuntary  convulfive  fits  of  laughter. 

M.  Difpan  tried  the  effects  of  this  gas  on  himfelfj  which  he  m.  Difpan’s  de- 
thus  deferibes : —  fcription  of  the 

*'  At  the  fir d  infpiration,  I  emptied  the  bladder,  and  niy  him- 

mouth  was  indantaneoufly  filled  with  a  faccharine  flavour,  felf. 
which  extended  into  my  lungs  and  inflated  them.  I  emptied 
and  filled  them  again  ;  but  on  the  third  attempt,  my  ears  were 
filled  with  a  tingling  noife,  and  I  dropped  the  bladder,  I  did 
not,  however,  become  altogether  infenfible,  but  remained  in 
a  kind  of  benumbed  aflooifhment,  rolling  my  eyes  about  with¬ 
out  fixing  them  on  any  particular  object :  I  was  then  fuddenly 
feized  with  convulfive  laughing  fits,  fuch  as  I  never  in  my  life 
before  experienced.  In  a  few  feconds  this  propenfity  to  laugh 
flopped  fuddenly,  and  I  no  longer  felt  any  unpleafant  fymp- 
tom.” 

Two  others  on  whom  the  gas  was  tried,  experienced  only  a  £ffe<£ts  on  two 
convulfive  movement  of  fome  of  the  mufcles  of  the  face;  but  other  perfons. 
were  in  the  courfe  of  the  day  attacked  with  violent  diarrhoea. 

Vox..  XIII. — April,  180$.  Cc  M.  Difpan 
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Difficulty  of 
reducing  the 
cffe&s  of  this 
gas  to  any  gene¬ 
ral  fyftcm. 


Experiments  on 
a  bird  immeifed 
in  gafeous  oxide 
of  azote. 
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JJifcovery  of  a 
mammoth  hav¬ 
ing  vegetable 
remains  in  its 
ftomach. 


M.  Difpan  thinks  it  will  be  very  difficult  to  reduce  the  ef¬ 
fects  of  galeous  oxide  of  azote  to  any  general  fyffem,  as  they 
vary  fo  confiderably  in  their  operations  upon  different  indivi¬ 
duals,  and,  what  is  more  lingular,  even  upon  the  fameperfon. 

M.  D.  concludes  his  paper  with  an  account  of  an  experi¬ 
ment  to  afeertain  the  effect  of  gafeous  oxide  of  azote  upon 
animals. 

He  placed  a  greenfinch  in  a  veffel  of  fufficient  dimenfions, 
and  filled  it  with  gafeous  oxide  of  azote.  At  tirft,  the  bird 
feemed  to  fuffer  no  inconvenience;  but  he  foon  gradually 
clofed  his  eyes,  and  dropped  gently  on  his  fide,  as  it  afleep. 
On  being  reftored  to  the  pure  air,  he  refumed  his  feet,  with¬ 
out  attempting  to  fly  away.  About  an  hour  afterwards  he  was 
lubjected  to  a  fecond  trial,  and  having  been  fuffered  to  remain 
longer  in  the  veffel,  he  was  taken  out  quite  dead. 

M.  Difpan  thinks  it  very  remarkable  that  the  bird  fhould 
make  no  effort  to  efcape,  and  that  he  fliould  manifeft  no  con- 
vulfive  fymptoms,  fuch  as  lake  place  in  experiments  with 
other  gafes. 


— - — ----- .  ■  - = 

XVI. 

Ov/err cations  on  the  Mammoth,  or  American  Elephant,  by  which 
it  is  proved  to  have  been  an  herbivorous  Animal.  In  a  Letter 
from  the  Right  Reverend  Bijhop  Madison.* 

One  of  thofe  fa&s  has  lately  occurred,  which  the  natu- 
ralifl  knows  beff  how  to  appreciate,  and  which  I  therefore 
take  a  pleafure  in  communicating  to  you.  It  is  now  no  longer 
aqueftion,  whether  the  Mammoth  was  a  herbivorous  or  car¬ 
nivorous  animal.  Human  induftry  has  revealed  a  fecret,  which 
the  bofom  of  the  earth  had,  in  vain,  attempted  to  conceal. — 
In  digging  a  well;  near  a  Salt-Lick,  in  Wythe-county,  Vir¬ 
ginia,  after  penetrating  about  five  feet  and  a  half  from  the  fur- 
face,  the  labourers  ftruck  upon  the  flomach  of  a  mammoth. 

• 

The  contents  were  in  a  ffate  of  perfect  prefervation,  confiding 

*  To  Benjamin  Smith  Barton,  M.  D.  editor  of  the  Philadel¬ 
phia  Medical  and  Phyfical  Journal,  from  which  (vol.  II.)  it  is 

taken.  .  ,  • •  .  ►  * 


of 
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of  half  fnaP’cated  reeds,  twigs,  and  grafs,  or  leaves.  There 
could  be  no  deception;  the  fubftances  were  defignated  by  ob¬ 
vious  charafrers  which  could  not  be  miftaken,  and  of  which 
every  one  could  judge;  befides,  the  bones  of  the  animal  lay 
around,  and  added  a  filent,  but  fure  confirmation.  The  whole 
retied  upon  a  Iime-fione  rock.  I  have  not  feen,  as  yet,  any 
part  of  thofe  contents;  for,  though  I  was  within  two  days’ 
journey  of  the  place  where  they  were  found,  I  was  fo  well 
Satisfied  with  the  narration  of  gentlemen  who  had  feen 
them,  and  upon  whole  veracity,  as  well  as  accuracy,  I  could 
rely,  that  I  thought  the  journey  unneceflary;  efpecially  as  I 
took  meafures  to  enfure  the  tranlmifiion  ot  a  fufficient  quantity 
of  the  contents,  together  with  all  the  bones,  to  Williamlburgh. 

When  the  contents  arrive,  a  part  fhall  be  forwarded  to  you. 

I  hope  to  form  a  complete  (keleton  of  this  vatl  animal,  having 
given  dire&ions  to  (pare  no  labour,  in  digging  up  every 
bone. 

We  Ibould  not  be  furprifed,  that  thefe  fubtlances  fliould  be  Remarks  on  the 
thus  preferved,  when  we  recollect  the  (late  of  the  rhinoceros,  ot 

mentioned  by  Pallas.  Blumenbach,  in  his  Manuel  d’llijloire 
Katurelle ,  vol.  II.  p.398,  (traduit  par  Artaud),  has  a  note, 
which  is  very  applicable  to  the  prefent  fubjecl.  He  fays, 

Quelquefois  on  trouve  encore  des  pieces  animales  qui  ont 
conferva,  fans  alteration,  leurs  parties  molles ;  mais,  cepen- 
tlant,  com  me  el  les  se  trouvent  auffi  enfouies  dans  la  terre  par  la 
fuite  de  ces  grandes  catatlrophes  des  temps  ant^rieurs,  on  doit 
les  ranger  parmi  les  corps  petrifies,  dans  le  fens  le  plus  etendu. 

Jecitcrai,  par  example,  le  rhinoceros  deterr^  pres  de  Wiloi, 
on  Siberie,  qui  ofifoit  encore  des  reftes  tres-reconnoiflables, 
meme  ayant  encore  I’odeur  animal  de  mufcles,  de  chair,  de 
peau,  &  de  poils.  Pallas  l’a  d£crit  tres-exa&ement  dans  les 
Nov.  Comment.  Petropolit.,  tome  13.  p.58.5.” 

Whether  this  firft  kind  of  petrifaction,  of  which  Blumen-  — probably  from, 
bach  fpeaks,  and  which  he  calls  /implement  calcines,  has  been  raanae  fa,c' 
the  caufe  of  the  prefervation  of  thefe  fubtlances,  or  whether 
it  be  the  effect  of  the  marine  fait,  with  which  the  earth,  where 
they  were  buried,  has  been  confiantly  charged,  mufi  be  left 
to  future  invefligation.  I  pretend  not  to  decide.  Had  they 
been  buried  deep  in  the  earth,  that  circumfiance  alone  might 
have  prevented  a  decompofition  ;  but  the  depth  of  five  or  fix 
feet  feems  infufficient  to  arret!  that  chemical  a<5tion,  which 

C  c  2  changes 
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Fafts  by  Mr. 
Nevil  on  long 
prefcrved  vege¬ 
table  bodies. 


flit  narrative. 


*- 


changes  the  appearances  of  organized  bodies.  The  facU 
however,  is  decilive,  as  to  the  principal  queftion.  It  has 
fummoned  the  difcordant  opinions  of  philofophers  before  a  tri¬ 
bunal,  from  which  there  is  no  appeal. 

Williamjburgh,  Odober  6th,  1 803. 


Note  on  the  preceding  Paper,  By  the  Editor, 

Mr.  Francis  Nevil,  in  his  account  of  the  elephantine  teeth 
that  were  difcovered  in  the  north  of  Ireland,  early  in  the 
eighteenth  century,  has  mentioned  fome  fa&s  relative  to  the 
long  prefervation  of  vegetable  matters,  which  teem  worthy 
of  our  notice  in  this  place  :  and  the  more  fo,  as  this  gentle¬ 
man’s  paper  feerns  not  to  have  excited  any  attention  among 
the  modern  writers  on  the  exuviae  of  animals  found  in  coun¬ 
tries  in  which  the  living  animals  themfelves  are  no  longer 
feen.  Some  extravagant  conje&ures  are  mixed  with  Mr. 
NeviPs  account. :  but  thefe  do  not,  in  the  leall,  invalidate  the 
truth  of  what  he  fays,  relative  to  the  bed  upon  which  the 
Irifh  elephant  was  laid. 

“  The  place  (fays  he)  where  this  monfter  lay,  was  thus 
prepared,  which  makes  me  believe  it  had  been  buried,  or  that 
it  had  lain  there  ilnce  the  deluge.  It  was  about  four  feet  un¬ 
der  ground,  with  a  little  rifing  above  the  (uperficies  of  the 
earth,  which  was  a  plain  under  the  foot  of  a  hill,  and  about 
thirty  yards  from  the  brook  *  or  thereabout.  The  bed  whereon 
it  lay  had  been  laid  with  fern,  with  that  fort  of  rufhes  here 
called  fprits,  and  with  bullies  intermixed.  Under  this  was  a 
ftiff  blue  clay  on  which  the  teeth  and  bones  were  found  : 
above  this  was  firft  a  mixture  of  yellow  clay  and  land  much  of 
the  fame  colour;  under  that  a  fine  white  Tandy  clay,  which 
was  next  to  the  bed;  the  bed  was  for  the  mod  part  a  foot 
thick,  and  in  fome  places  thicker,  with  a  moifture  clear 
through  it ;  it  lay  fad  and  clofe,  and  cut  much  like  turf,  and 
would  divide  into  flakes,  thicker  or  thinner  as  you  would  ; 
and  in  every  layer  the  feed  of  the  ru flies  was  as  freth  as  if 
new  pulled,  fo  that  it  was  in  the  height  of  feed-time  that  thofe 
bones  were  laid  there.  The  branches  of  the  fern,  in  every 

*  “  A  fraall  brook  that  parts  the  counties  of  Cavan  and  Mo¬ 
naghan.” 

lay 
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lay  as  we  opened  them,  were  very  difiinguifhable,  as  were 
the  feeds  of  the  rufhes  and  the  tops  of  the  boughs.  The  whole 
matter  Imelt  very  four  as  it  was  dug,  and  tracing  it  I  found  it 
3-t  feet  long  and  about  20  or  22  feet  broad.” — “  I  forgot  to 
mention  that  there  was  a  great  many  nut-fhells  found  abou  t 
the  bed,  perhaps  thofe  might  have  been  on  the  bullies  which 
corapofed  part  of  the  bed  *,’* 


XVII. 


Ohfervations  on  the  Danger  of  ufing  Earthen-ware  or  Pottery  of 
a  bad  Quality.  By  M.  Poi  devin  of  Rouen  f. 

Pure  white  argil  forms  the  body  of  the  fined  pottery  Different  kinds 
which  bears  the  name  of  porcelain;  clays  lefs  pure,  and  °^otteiy* 
coloured  more  or  lefs  with  iron,  ferve  to  form  the  done  ware, 
or  hard  earthen-ware,  and  the  common  or  loft  fort,  which 
differs  from  the  other,  in  not  experiencing  a  commencement  of 
fufion  at  their  furtace  in  baking,  like  porcelain  or  done  ware. 

This  badly  prepared  common  earthen-ware  is  the  kind 
which  is  occafionally  attended  with  danger  in  its  ufe,  and  is 
the  fubjedl  of  this  paper. 


Earthen-ware. 

.  .  Common  brown 

Thebifcuit  of  brown  earthen- ware  is  prepared  from  a  ferru-  ware. 

ginous  clay;  that  of  white  earthen- ware  is  compofed  of  a  mix¬ 
ture  of  ferruginous  clay,  of  another  clay  containing  much 
filicious  (and,  a  little  lime,  and  finally  of  a  porous  clay,  which 
renders  it  lefs  compact,  and  gives  it  whitenefs  after  baking. 

Nature  not  always  affording  thefe  earths  in  the  fame  date  Differences  is 
of  combination,  occafions  differences  in  the  bifeuit,  when  it  the  quality 
becomes  fubje6ted  to  the  heat:  other  differences  alfo  arife  in  the  materia 
the  action  of  the  enamel  on  the  bifeuit.  If  the  eaFth  be  too 
ferruginous,  or  too  much  mixed  with  filicious  particles,  the 
enamel,  during  the  baking,  acts  as  a  flux  on  the  bifeuit,  foftens 
it,  and  occafions  the  pieces  to  lofe  their  fhape. 

If  the  earth  is  too  porous  it  abforbs  the  enamel  and  remains 


*  A  Natural  Hiftory  of  Ireland,  in  three  parts,  by  Dr.  Gerrard 
Boate,  Thomas  Molineux,  M.  D.  F.  R.  S.  and  ethers.  Pages  128 
—130.  Dublin  :  1755. 

f  Annales  de  Cheraie,  T.  55. 

rough. 
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Compofition  of 
the  enamel  or 
glaze. 


Caufes  which 
occafion  varia¬ 
tions  in  the 
glaze. 


Biown  pottery. 


Yellow  pottery. 


Glaze  for  brown 
ware. 


Glaze  for 
yellow  ware. 


Mottled  ftreaks 
in  foreign  ware. 


Cloody  tinges 
jn  the  glaze. 


rough,  and  as  it  were  dried.  If  it  contains  too  much  lime,  ifc 
throws  off  the  enamel,  which  falls  from  it  in  Icales  in  Head  of 
adhering  to  it. 

On  the  other  hand,  the  white  enamel  is  compofed  of  fllicious 
fand,  a' little  lime,  lead  and  tin  oxides,  and  fume  flux,  ground 
together  with  water  in  nulls.  The  brown  tort  is  compoledof 
the  fame  materials,  with  the  addition  of  manganefe  and 
perigord  done*. 

The  greater  or  lefs  fufibility  of  the  fand  ;  the  greater  or 
lefs  purity  of  the  lead,  of  the  tin,  and  of  the  (aline  lubdances 
employed  as  fluxes ;  the  different  degrees  of  heat  which  the 
mixture  receives  in  the  glazing;  the  variations  of  the  finenefs 
given  to  the  glazing  materials  by  the  aCtion  of  the  mill,  are  fo 
many  circumdances  which  caufe  changes  in  the  enamel  in  its 
date  of  fufion  on  the  pieces,  relative  to  the  date  in  which  it 
finds  the  bifcuit  and  to  the  futibie  layer,  with  which  this  lad: 
is  covered. 

Pottery. 

The  body  of  the  brown  pottery  is  a  red  clay,  more  or  lefs 
ferruginous  and  compact  according  to  the  places  where  it  is 
procured. 

The  common  or  yellow  pottery  is  made  of  a  white  clay, 
which  contains  a  little  lime  and  rr.agnefia,  and  a  confiderable 
quantity  of  fllicious  fand,  which  may  be  generally  edeemed 
a  fourth  of  the  mafs. 

The  glazing  of  the  brown  pottery  is  formed  with  a  mixture 
of  dlicious  fand,  yellow  or  red  oxide  of  lead,  and  manganefe 
pulverifed  together. 

That  of  the  yellow  earthen-ware  is  compofed  of  a  mixture 
of  fllicious  fand,  and  red  oxide  of  lead,  which,  during  its 
baking  vitrides  at  its  furface,  and  forms  a  yellow  glazing  more 
or  lefs  tranfparent.  To  this  mixture  is  commonly  added,  in 
France,  a  little  oxide  of  magnanele  in  powder,  more  or  lefs 
fine,  without  grinding  them  together.  This  is  called  thegra/ff, 
becaufe  it  fufes  more  difficultly  than  the  other  materials,  without 
mixing  with  them,  and  by  that  means  forms  dreaks,  fpols, 
or  brown  (pecks,  according  to  the  coarfenefs  of  the  powder 
itfelf. 

In  fome  manufactories 'they  mix  oxide  of  copper  with  the 
common  glazing,  to  give  it  a  green  colour,  and  in  others  they 
form  dcligns  on  the  pieces,  with  oxide  of  copper,  which  pro- 

*  A  black  (tone  or  compact  manganefe.  T. 

duces 
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duces  a  green,  with  oxide  of  iron,  which  caufes  a  red,  or  with 
oxide  of  manganefe,  which  gives  a  brown. 

Great  imperfe&ions  are  produced  in  pottery,  from  the  in*  ^fg^ionin* 
judicious  ufe  of  glazing  over  earths  of  an  unfuitable  nature,  pottery, 
and  this  is  more  remarkable  when  the  earths  are  not  fo  well 
prepared  for  their  glazings  as  they  are  for  thofe  of  the  finer 
wares.  The  articles  of  common  pottery  are  lefs  carefully  pre¬ 
pared  both  in  their  materials  and  baking.  This  laft  is  uiually 
performed  at  a  tingle  operation,  and  with  lets  fire. 

The  means  of  producing  good  pottery  and  earthen-w'are^  ^aut-'^t0 
eonfift  in  carefully  chuling  the  earths  for  forming  the  body  :  jnfure  itsgood* 
in  producing  an  exad  coincidence  of  expanfion  by  heat  be-  nefs. 
tween  them,  and  the  verifiable  glaze  with  which  they  are  to 
be  covered,  and  in  baking  them  by  a  proper  degree  of  tire, 
produced  from  combuftibles  not  capable  of  changing  the  nature 
of  the  glazing. 

The  negledt  of  thefe  attentions  occafion  defe&s  in  the  manu¬ 
factured  articles,  which  are  either  unfightly  and  nothing  more, 
or  both  unfightly  and  dangerous. 

The  unfightly  defects  which  are  found  in  ill  conditioned  Defers  or 
pottery  or  earthen-ware,  are,  /ceiling;  the  dropping  or  drops;  g^merated 
jmoke ;  drping  of  the  ware,  and  flaws  or  cracks . 

The  fealing  is  the  appellation  ufed  when  the  glazing  of  a  Scaling  of  the 
piece  detaches  itfelf  in  feales,  by  the  action  of  moifl  air,  or  on  glaze» 
the  lea  ft  touch,  and  leaves  the  bifeuit  uncovered. 

The  dropping  or  drops  tike  place  when  the  moifture  of  the  Dropping  or 
fuel  having  ftruck  the  pieces  during  the  baking,  the  enamel  is  cir0Ps* 
colleted  in  drops  on  the  fur  face,  and  remains  vitrified  in 
that  form,  inflead  of  being  equally  fpread. 

The  fmoky  appearance  happens  when  a  piece  has  not  been  Smoky  tinge, 
purified  by  a  clear  flame,  but  remains  blackened  or  ftained^ 

The  drying  happens  when  the  pieces  are,  as  it  were,  roafted  Dry;ng 
in  the  firing,  and  come  out  rough  from  the  abforption  of  the  en¬ 
amel  into  their  fubflance. 

The  flaws  happen,  when  the  earth  or  the  bifeuit,  having  F]aWJ 
a  different  pyrometrical  expanflbijity  from  that  of  the  enamel; 
the  body  contra&s  in  cooling  more  than  the  glaze  which  is 
therefore  fplit,  or  w'hich  is  divided  into  an  infinite  number  of, 
fmall  parts,  fometimes  not  perceptible  to  the  eye  when  the 
pieces  are  new,  but  which  become  very  vifible,  when  the 
goods  have  imbibed  any  greafy  fubflance  in  ufing. 

All  thefe  defers,  though  difagreeable  to  the  eye,  have  The  coarfe  oo»~ 

reallv  tery  is  moft 
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really,  vwilh  regard  to  the  ware  itfelf,  only  the  inconvenience 
of  a  dirty  appearance,  provided  the  bifcuit  is  always  compaft, 
and  well  baked.  But  it  is  different  in  the  common  pottery  in 
which  the  dropping,  the  Pealing,  and  the  flaws  produce  more  in¬ 
jurious  defeats.  As  the  earth  is  more  porous  and  lefs  baked  in 
thofe,  the  liquids  preferved  in  them  enter  into  the  pores  where 
they  become  altered  and  decompofed,  and  produce  fulphur- 
ated  hydrogen,  which  injures  every  thing  kept  in  them. 
Cayities^or  ;>its  The  m0^  nox,ous  defeats  in  pottery  are  the  cavities  or 

pits,  and  the  underbaking.  The  pits  are  roughnefles  or  hollow 
bubbles  which  are  found  on  thofe  pieces,  whofe  enamel  being 
injured  by  rubbing,  or  being  too  little  afted  on  by  the  fire, 
has  not  been  fufed  into  3  vitreous  fubflance.  In  thefe  the 
metallic  oxides  are  in  a  flate  capable  of  doing  injury,  being 
tTnderbafcinu  or  Soluble  in  fat  or  acid  fubflances. 

impet ie£t  fufion  The  underbaking  occafions  one  of  the  mod  dangerous  de- 

ct  the  g.aze.  fe$s  jn  pottery;  the  pieces  thus  affected  have  not  had  fuf- 
ficient  heat  to  caufe  the  enamel  to  do  more  than  agglutinate 
together,  and  in  fome  cafes  it  even  ftill  remains  in  powder. 
It  is  therefore  capable  of  being  divided,  and  taken  up  by  all 
the  liquids  with  which  it  may  come  in  conta£t. 

It  is  eafy  to  (hew  the  danger  to  which  the  public  muff  be 
expofed  in  buying  thofe  articles  at  a  low  price  which  are 
called  wafte  or  refufe  and  which  ought  to  be  carefully  thrown 
away.  In  vain  may  it  be  faid  that  they  are  ufed  daily  without 
any  immediate  mifehief  happening  ;  from  the  injury  being 
more  concealed,  it  is  no  lefs  deflrudive.  It  is  known  that 
lead  and  its  oxides  aft  infenfibly  on  the  organs  of  digeftion, 
efpecially  when  taken  in  fmall  quantities :  They  do  not,  how¬ 
ever,  lefs  certainly  caufe,  at  length,  emaciation,  cholics, 
convulfions,  fometimes  of  all  parts  of  the  body,  with  obftinate 
diarrhoeas;  and  the  wretched  people  who  ufe  fuch  veffels 
become  the  vi&ims  of  their  own  ignorance,  and  of  the  im¬ 
prudent  avarice  of  the  manufacturer. 

It  would  be  to  the  honour  of  enlightened  manufafturers, 
not  to  offer  to  the  public  pieces  which  have  imperfections 
beyond  a  certain  degree,  and  to  make  this  facrifice  to  the  good 
of  national  commerce,  efpecially  as  they  can  avoid  the  lofs  by 
9  greater  attention  to  their  materials. 
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Ertrad  qf  a  Letter  from  M.  John  Michael  Haussmann, 
to  M.  Berthollet,  on  the  Exigence  of  intermediate  Terms 
of  Oxidation .  * 

i  THINK  there  are  fuffictent  grounds  for  admitting,  with  ^X1^cn.ce  °f  « 
you,  that  there  exift,  in  the  oxidation  of  many  metallic  bodies, degreesof  oxida- 
intermediate  degrees  between  the  minimum  and  the  maximum .  t,on  ot  metals. 

The  HrH  example  I  (hall  cite,  is,  that  of  a  minimum  oxide  Oxide  of  tin. 
of  tin,  precipitated  from  the  muriatic  folution,  and  ditfolved 
in  an  excefs  of  caufiic  potath ;  a  metallic  alkaline  folution 
which  I  have  before  noticed  in  mv  Obfervations  on  the  Red 
Dye  of  Adrianople,  inferted  in  the  **  Annates  deChimie”  and 
alfo  in  a  Memoir  on  the  coloured  Oxides  of  Tin,  inferted  in  the 
4t  Journal  de  Pkyjique .” 

By  avoiding  any  dilution  of  the  muriate  of  tin,  and  ufmg  Experiment. 

a  very  concentrated  folution  of  eauftic  notath,  the  mixture  ^.unate of  tm 
....  J  .  is  in  part  pre- 

ddengages  much  caloric,  part  of  the  tin  is  precipitated  in  thedpitated  metalii* 
metalline  Hate,  whilH  the  remainder  is  held  in  folution  in  an  ^  ^ 

intermediate  Hate  of  oxidation.  This  alkaline  folution  is  fo  intermediate 
difoxidant,  that  it  changes  the  yellow  oxide  of  gold,  fixed  on  oxidation, 
cotton,  by  means  of  ammonia,  to  a  grey  ;  whilfl  a  fimilar 
yellow  pattern  underwent  no  change  of  colour  on  being 
Heeped  in  the  fimple  liquor  of  caufiic  potafh.  A  like  altera¬ 
tion  took  place  on  dipping  a  cotton  cloth,  which  had  been 
previoufly  Hained  with  the  folution  of  gold,  and  well  dried 
in  the  alkaline  folution  of  tin,  which  alfo  produced  the  fame 
effedt  on  pouring  into  it  the  pure  folution  of  gold  diluted 
with  water. 

This  change  of  the  yellow  colour  of  oxide  of  gold  by  the  Other  proofs  of 
alkaline  folution  of  tin,  is  not  the  only  proof  of  an  interme-  ate^ate^0^' 
diate  Hate  of  oxidation  ;  this  liquor  pofletfes  befides,  a  pro¬ 
perty  of  defiroying  the  blackifh-brown  colour  of  the  oxide  of 
manganefe  Hained  upon  cotton  by  an  a'kaline  precipitant. 

All  thefe  changes  are  mdre  rapidly  produced,  if,  prior  to  the 
precipitation  and  folution  in  the  can  Hie  potath  liquor,  the 
muriatic  folution  of  tin  be  diluted  with  fix  or  eight  parts  of 
water,  in  which  cafe  there  is  no  fentible  difengagement  of 


*  Annales  de  Chimie,  Vol.  LVI.  5. 
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caloric,  and  no  tin  is  precipitated  in  the  metalline  ftate.  Tin's 
folution,  whofe  oxidation  approaches  the  degree  ot  minimum, 
for  the  mod  part  retains  an  aqueous  tranfparency,  without 
any  precipitation  of  oxide  ;  even  when  long  expofcd  to  tl>e 
atmofpheric  air,  it  does  not  lofe  the  property  of  changing  the 
yellow  oxide  of  gold  to  a  grev  colour,  or  of  deftroying  the 
black i (li  brown  tint  of  oxide  of  manganefe,  when  fixed  upon 
cotton. 

The  oxide  of  manganefe  is  capable  of  various  degrees  ot 
oxidation;  if  a  piece  of  cotton  cloth  be  dipped  in  the  tranf- 
parent  folution  of  fulphate  of  manganefe,  it  will,  when  dry, 
retain  its  original  whitenefs;  but  on  their  dipping  the  tame 
cloth  in  the  liquor  of  carbonated  or  cauftic  potafh,  it  will, 
after  vcafhing  and  expofure  to  the  atmofpheric  air,  be  coloured 
browrn ;  w’hich  colour  will  acquire  a  deeper  fbade,  ap¬ 
proximating  to  black,  on  being  fteeped  for  a  time  in  an 
oxigenaled  alkaline,  muriatic  liquor.  The  oxigenated  alka¬ 
line  liquor,  on  being  for  any  length  of  time  iubmitted  to  the 
action  of  the  brown  precipitate  of  manganefe,  inftead  of  the 
rag  fteeped  therein  (which  is  to  difloive  by  means  of  an  in- 
creafed  oxidation)  will  atlume  a  purple  colour,  of  greater  or 
lefs  tranfparency  as  the  time  of  their  union  has  been  longer 
or  thorter. 

There  feems  reafon,  generally,  to  expert  particular  refults 
from  fubmitting  any  of  the  metallic  oxides  to  the  action  ot 
this  oxigenated  muriatic  alkaline  liquor  ;  which  might,  per¬ 
haps,  be  a  means  of  giving  them  acid  properties,  and  at  the 
fame  time  of  proving  the  gradual  oxidation  of  many  metals; 
this  is  the  more  obfervable  in  white  oxide  of  lead,  w  hich  be¬ 
comes  gradually  coloured  by  lung  expoture  to  the  oxigenated 
liquor,  and  being  frequently  flirred. 

Muriatic  and  nitro-muriatic  tolutions  of  tin,  well  diluted 
with  water,  have  an  aqueous  tranfparency,  when  properly 

though* colour-  niac^e  >  ^ut  the  tvv0  be  m>xed  together,  they  acquire  a  fine 

lefs  in  them-  vinous  colour,  fimilar  to  that  of  Malaga;  this  can  only  arife 

felves,  acquire  from  the  oxigen  of  the  nitro-muriatic  being  in  part  com* 
by  admixture  a  .  0  _  _  or 

vinous  tine.  municated  to  the  muriatic  folution  of  tin. 

The  addition  of  ^  a  folution  of  gold  with  great  excefs  of  acid,  and  diluted 
folution  of  gold  with  from  130  to  160  parts  of  water,  be  gradually  poured 
ple*dy^T*  * pur“  into  the  above  mixture,  flirring  it  all  the  time,  the  intenfity 
of  the  colour  will  be  increafed,  till  at  length  the  liquor  be¬ 
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comes  of  a  beautiful  purple  hue,  in  which  all  kinds  of  goods  capable  of  being 
may  be  dyed  ;*this  may  be  changed  to  the  tint  of  peach  or  lilac  bioom^f^achc* 
blolfoms,  by  increafing  the  proportions  of  the  nitro-  muriatic  or  lilac  j 
folution;  or,  on  the  other  hand,  by  caufing  the  muriatic  fo-  or  eyen  to  grey, 
lutions  of  tin  to  preponderate ;  fhades  of  grey  will  be  obtained,  the^qu^tit^of5 
deeper  or  paler  in  colour,  according  to  the  quantity  of  the  the  twofolutions 
folution  added.  Care  mu  ft,  however,  betaken,  in  the  latter  oi  tm* 
experiment,  that  too  great  a  proportion  of  the  muriatic  liquor 
of  tin  be  not  ufed  ;  for  by  depriving  the  oxide  of  gold  of  too 
much  of  its  oxigen,  it  might  be  too  much  difoxided  and  pre¬ 
cipitated.  The  precipitate  caufed  by  fuch  an  accident  is  not  The  precipitate 
altogether  void  of  oxigen,  which  prevents  its  gilding  cold  lold^wiiTnol  ^ 
filver,  as  do  the  allies  of  burned  cloth  impregnated  with  the  gild  filver,  with- 
lolution  of  gold.  The  degree  to  which  the  preservation  ofanceof^heat^* 
the  (injure  of  gold  may  be  carried,  mutt  depend  on  the  pro¬ 
portions  of  the  two  Solutions  of  tin,  their  being  more  or  let's 
Jurcharged  with  acids,  and  the  quality  of  the  folution  of  gold, 
wherein  alfo  there  fhould  be  a  very  great  excefs  of  acid. 

The  purple  tincture  of  gold,  though  of  the  moft  perfe6t. 
tranfparency,  is  decompofed  by  expofure  to  a  ftrong  heat,  and 
throws  down  what  is  know  n  by  the  name  of  “  Purple  of  CaJJius 
whole  beauty  depends  on  the  quantity  of  nilro-muriatic  folu¬ 
tion  of  tin  made  ufe  of.  The  latter,  however,  if  mixed 
alone  with  the  folution  of  gold,  without  the  prefence  of  mu¬ 
riate  of  tin,  produces  no  alteration  of  colour,  and,  if  the 
mixture  be  not  too  much  weakened  with  water,  is  a  very  long 
time  before  it  gives  a  precipitate. 

The  purple  tincture  of  gold,  is,  properly  fpeaking,  nothing 
more  than  the  powder  of  callius,  held  in  folution  by  means  of 
the  oxigen  of  the  nitro-muriatic  liquor  of  tin;  and  there  is 
every  reafon  to  believe,  that  in  the  powder  of  callius,  the 
oxide  of  gold  is  in  fome  way  combined. with  the  oxide  of  tin, 
which,  by  tranfmitting  to  it  its  own  origin,  during  its  fixation 
upon  porcelain,  prevents  it,  I  think,  from  returning  to  its 
metallic  hate.  I  find  a  difficulty  in  (ubferibing  to  the  opinion 
of  Dr.  Richter,  of  Berlin,  who,  in  a  memoir  (which  I  have  Dr.  Richter’s 
not  read)  attempts  to  prove,  by  mathematical  demonfiration,  crimfon^o^our 
that  the  crjm fon-coloured  gold  on  porcelain  is  in  the  metallic  ed  gold  upon 
Rate.  -  porcelain..  „  , 

The  purple  tin&ure  of  gold  might  be  advantageoufly  em-  purP,e  tinfture 
,  .  ,  ,  .  ...  of  gold  iurpafles 

ployed  in  dying  filks,  without  greatly  enhancing  the  price,  all  others  for 

The  dying  filks. 
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The  colour  obtained  from  it  furpafles  all  others  in  duration, 
fince  nothing  lefs  than  combuftion  can  deftroy  it.  It  is  neeef- 
fary,  however,  to  leave  the  (ilk  a  long  time  in  this  dye;  and 
the  depth  of  the  (hade  will  be  in  proportion  to  the  number  of 
times  the  article  is  dipped  ;  it  muft  be  well  wrung,  rinced, 
and  dried,  between  each  immerlion. 

The  gradation  The  gradation  of  colours  produced  by  mixture  of  the  nitro- 
of  thades already  muriatic,  and  muriatic  folutions  of  tin,  being  much  weakened 

dications  ofT  ^y  dropping  folution  of  gold  in  a  great  excefs  of  acid,  con- 
fiderably  diluted  with  water,  into  the  mixture,  feems  to  me 
to  indicate  a  gradual  oxidation.  The  acetic  folution  of  iron 
proves  the  fame  truth  ;  for  on  being  expofed  to  the  atmof- 
pheric  air,  or  to  the  contact  of  oxigen  gas,  it  gradually 
,  ,  ,  .  changes  from  a  lea  green  to  a  reddifli  yellow  colour.  I  have 

lot  s  its  excefs  of  (hewn,  in  a  memoir  on  the  alkaline  Tincture  of  Mars  of  Stahl, 
oxig  u  by  ex-  that  fulphate  of  iron  may  be  fuper-oxigenated,  and  alfo  Iote 
poi  l  tLU  e  its  excefs  of  oxigen  by  the  adion  of  light.  On  mixing  con¬ 
centrated  fulphuric  acid  with  nitric  folution  of  iron,  J  obtained, 
after  the  nitric  acid  was  evaporated,  by  leaving  the  refiduum 
to  imbibe  the  moifture  of  the  air  for  feveral  months  ;  cryftals 
of  fuper-oxigenated  fulphate  of  iron,  which  were  at  firft 
diftinguifhable  by  their  wbitenefs  from  fulphate  of  alumine  ; 
but  the  adion  of  the  light  gradually  tinged  their  furface  with 
a  yellow  colour;  their  original  wbitenefs,  however,  might, 
by  a  gentle  w’atbing,  bereftoredat  pleafure.  Super-oxigenated 
fulphate  of  iron,  of  nearly  an  equal  degree  of  whitenefs, 
may  in  like  manner,  be  obtained  by  precipitating  nitrate  of 
iron,  and  diflblving  the  precipitate,  edulcorated  and  freed 
from  water,  gradually  in  fulphuric  acid,  which,  if  well  con¬ 
centrated,  will  produce  cryftals  of  fuper-oxigenated  fulphate  of 
iron  without  evaporation.  This  fait  pofiefles  an  incomparable 
degree  of  aftringency. 

The  progrefs  of  the  tranfmiffion  of  oxigen  is  more  manifeft 
on  linen  ftmply  printed  with  acetate  of  iron  and  madder. 


light. 


The  fait  that 
lint  ns  printed 

iron  are  hable  to  w^ich  m lift  be  a  long  time  expofed  in  the  air  to.  bleach,  un¬ 
become  rotten,  lefs  the  artificial  means  of  bleaching  be  adopted.  The  print¬ 
ed  part  of  the  linen  frequently  perillies,  bearing  the  appear¬ 
ance  of  having  been  cut  with  a  (harp  inftrument,  or  burned 
with  concentrated  acid  ;  this,  it  fliould  feem,  muft  proceed 
from  the  a6tion  of  the  oxigen  contained  in  the  coloured  oxide 
of  iron,  continually  repleniibed  from  the  atmofpheric  air. 

It 


a  proof  of  the 
gradual  tranf- 
miflion  of 

oxigen. 
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It  is  not  among  minerals  alone  that  fubftances  are  found 
which  are  gradually  oxided,  and  by  intermediate  degrees. 

Indigo  affords  an  inftance  that  vegetable  and  animal  bodies  Vegetable  and 
offer  fimilar  proofs ;  for  any  foiution  of  indigo  (excepting  the 
fulphale  of  indigo)  will,  on  difoxidation,  or  on  having  its  oxi-  cafes  with  mine- 

ger^  reftored,  pafs  through  all  the  degrees  of  (bade,  from  ^hdation 
blueifh  green  to  very  yellow  olive,  preferving  in  the  mean 
time  the  fame  quantity  of  indigo  in  foiution.  The  beauty  and 
liability  of  the  colours,  either  for  dying  or  painting,  will 
chiefly  depend  on  the  degree  of  oxidation.  On  fome  other 
occafion.  Sir,  I  {ball  write  to  you  more  amply  on  this  fubje<5t. 


SCIENTIFIC  NEWS. 

Memoires  de  V Academie  imperiale  des  Sciences ,  &,'C.  Memoirs  of 
the  imperial  Academy  of  Sciences,  Literature,  and  fine  Arts,  of 
Turin,  for  the  Years  12  and  13,  2  Vols .  Quarto.  1805. 

Turin . 

W HEN  the  Royal  Academy  of  Turin  affumed  the  name  Memoirs  of  the 
of  Imperial,  in  confequence  of  Piedmont  being  annexed  to  demy^of  Sci*^ 
France,  the  number  of  academicians  was  increafed,  to  form  a  ences,  See.  of 
new  clafs,  that  of  literature  and  the  fine  arts.  Of  the  two  Turin, 
volumes  publifhed,  one  is  appropriated  to  the  labours  of  this 
clafs,  the  other  to  that  of  the  phyfical  and  mathematical 
fciences. 

The  latter  is  compiled  by  the  fecretary,  Mr.  Vaffali  Eandi, 
whofirft  mentions  the  changes  that  have  taken  place  in  the  lift 
of  academicians,  next  the  various  papers  that  have  been  read  at 
their  meetings,  and  then  the  books  and  other  articles  prefented 
to  the  fociety.  Thefe  lifts  are  followed  by  a  well  written  ac¬ 
count  of  the  labours  of  the  academy  up  to  the  year  1805, 
which  occupies  250  pages.  After  this  follow  the  different 
memoirs. 

1.  Description  and  ufe  of  a  new  portable  barometer,  for 
meafuring  heights  and  depths,  with  obfervations  made  with 
this  inftrument  in  the  circles  of  Turin  and  Saluzzo.  This 
inftrument,  of  which  a  figure  is  given,  was  invented  by  the 
fecretary  ;  who  has  fubjoined  to  his  paper  fome  very  curious 
hiftorical  notes  on  the  places  where  his  obfervations  were 
made. 
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2.  Account  of  a  waferfpout,  that  occurred  in  the  territory 
of  Revel,  in  (he  circle  of  Saluzzo,  March  27,  1 798,  with 
remarks  on  Hie  caufe  of  the  phenomenon,  by  the  lame. 

3.  On  the  different  capacities  for  conducing  heat  afeer- 
tained  by  experiment  in  different  articles  ufed  for  clothihg,  by 
J.  Sennebier. 

4.  Ot  a  new  fpecies  of  hawkweed,  crcpis,  to  which  are 
added  fome  cryptogamice  of  Piedmont,  by  J.  Baptift  Balbis. 

A  figure  of  this  plant,  which  Mr.  B.  calls  ctepu  ambigua, 
is  given.  Among  the  cryptogamia?  are  the  following  new 
fpecies,  rntcov  Jlofcidentils ,  peziza  amtnlacca,  li£lcn  nivalis . 
Thefe  likcwifc  are  figured. 

5.  Experiments  on  the  effects  of  the  nitric  and  oxigenaled 
muriatic  acid,  employed  topically  in  the  treatment  of  various 
difeafes,  by  Mr.  Roffi.  Mr.  R.  gives  an  account  of  the  cure 
of  feveral  gangrenous  ulcers,  venereal  buboes,  and  even 
contagious  carbuncles,  cured  by  the  application  of  thefe 


acids. 


6.  Meteorological  obfervations  made  during  the  folar  eclipfe 
on  the  30th  of  Jan.  1803,  at  the  obfervatory  of  Turin,  with 
reflections  on  them,  by  Ant.  Mar.  Vaffali  Eandi. 

7.  On  a  fpecies  of  caflia,  that  may  be  fubftituled  for  the 
fenna  of  the  (hops,  by  Mr.  Bellardi.  This  is  the  cajjia  mari- 
landica ,  which  Mr.  B.  would  call  Juccedanea ,  becaufe,  ac¬ 
cording  to  him,  it  may  fupply  tthe  place  of  the  cajjia  lan - 
ccolata. 

8.  Inquiries  into  the  nature  of  the  galvanic  fluid,  by  A.  M. 
Vaffali  Eandi. 

9.  On  the  mines  of  plumbago  in  the  departments  of  the  Sture 
and  the  Po,  by  Mr.  Bonvoifin. 

10.  Attempts  to  improve  nut  oil, by  the  fame.  Mr.  B.  points 
out  a  method  of  purifying  this  oil,  and  rendering  it  as  fit  for 
lamps  as  other  fine  oils. 

11.  Examination  of  the  a&ion  of  the  galvanic  fluid  on  dif¬ 
ferent  gafes,  !>y  J.  A.  Giobert. 

12.  An  anatomical  and  phyfiological  cfTay  on  the  lymphatic 
glands,  by  profelfor  Roffi. 

13.  Solution  of  a  problem  depending  on  the  theory  of  per¬ 
mutations  and  combinations,  by  profelfor  Balbo. 

14.  Explanation  of  the  circumfiance  of  a  fifli  being  occa* 
finally  found  with  prickles  in  the  river  of  the  27th  military 

5  divifion. 
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divifion,  by  M.r  Giorna.  This  fifh  is  the  cyprinus  iJus ;  Memoirs  of  tke 

the  male  only  has  prickles,  and  loles  them  after  (pawning 

time.  ences.  Sec,  of 

15.  A  chemico-medical  eflay  on  the  pulmonary  confumption,  ^  urm*  . 
by  Jot.  Hyac.  Rizzetti.  The  principal  fubjeCt  of  this  elTay  is 
the  nature  of  the  matter  expectorated. 

The  following  papers  are  by  foreign  members. 

1.  Memoir  on  the  ufe  of  varying  the  con  flan  t  quantity’ in 
humming  up  equations  with  variable  coefficients,  by  Dr. 

Brunacci.  > 

2.  A  tyftematical  enumeration  of  the  coleoptera  found  in  the 
territory  of  Saluzzo,  with  observations,  by  Law.  Ponza.  To 
this  catalogue  are  annexed  two  plates,  containing  the  follow¬ 
ing  new  Ipecies.  Coccinella  numeralis , — c.  obfoleta , — -curculio 
f pino/us t — c.  dubius, — c.  rugofus, — cerumbyx  prccujlus , — c.  rne- 
lanocephalus , — cliryfomela  mttunocephala , — ch.  variegata, — ch. 
pretioja, — c/u  luStuofa, — -fcarabceus  rufefcens% — cantharis  imprej - 
jifrons , — attdabus  funereus, — dytifeus  filphoides, — tenebrio  rufus, 

— birrhus  rojjii , — carabus  attenuatus, — c.  metallic — c.  rojfii, — 
forjicula  bipunttata, — filpha  Jinuata , — f.  fcabra. 

3.  On  the  motion  of  the  hairs  of  the  hypnum  adiantoidcs,  by 
Palamedas  de  Suffren.  Parts  endued  with  irritability  had  al¬ 
ready  been  obferved  in  the  hairs  of  fome  modes.  Mr.  De  S. 
has  found  it  in  thofe  of  the  4.  a.  and  deferibes  all  the  fingulari- 
ties  of  the  phenomenon.  This  paper  is  accompanied  with  a 
plate. 

4.  Of  a  refin  employed  by  the  bee  in  conftru&ingits  combs. 

By  Fr.  Mouxy  Deloche. 

5.  Entomological  obfervations;  by  Mr.  Difderi.  Mr.  D. 
fir (ketches  the  hitlory  of  the  filkworm  ;  and  then  proceeds 
to  certain  hymenoptera,  chiefly  of  the  genera  tenthredo,  i’c4- 
neumon,  Jphex ,  el  vejpa. 

G.  Specimen  of  the  fungi  of  the  vale  of  Pifa,  by  Hugh 
Camino.  The  new  Ipecies  are  figured  on  three  plates.  They 
are  Agaricus  elatior :  a.  miniatus  :  a.  pezizoides :  a.  aftro- 
fanguineus:  a.  tricolor:  Boletus  fcobinaceus :  Helvella  grandis  :f 
h.  refiexa  :  h.  inflata  :  Peziza  achracea  :  p.  pyriformis  ;  Re- 
ticularia  rofea  :  Mucor  fruticulofus. 

7.  Obfervations  on  the  native  gold  found  among  fund,  by 
Lew.  Boffi,  of  Milan. 
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Barometer* 


Subdivision  of 
an  arc  by  wheel 
and  chain. 


It  cannot  be 
made  very  ex- 
ait. 


TO  CORRESPONDENTS- 

►  * 

MY  correfpondent  from  Edinburgh  is  reminded,  with  re¬ 
gard  to  his  project  tor  a  barometer,  that  no  enlargement  or 
diminution  of  the  bore  will  make  the  lead  difference  in  the  fcale 
of  the  common  barometer,  confiding  of  a  tube  or  veflel, 
clofed  above,  and  having  its  lower  end  open,  and  communi¬ 
cating  with  a  bafon  of  mercury  of  confiderable  diameter. 


The  contrivance,  received  fome  time  ago  from  T.  I.  for 
making  an  adronomical  indrument,  in  which  the  angular 
quantities  fhall  be  meafured  by  the  communication  of  a  chain, 
tfrap,  or  dring,  poflefles  fo  much  ingenuity  and  promife,  that 
it  has  e^ercifed  the  heads  and  hands  of  a  number  of  eminent 
merr.  Among  thefe  are  Robert  Hooke,  for  a  quadrant ; 
Mufchenbroeck,  lor  a  pyrometer,  and  many  operative  men, 
fuch  as  Silfon  and  others,  for  theodolites  and  quadrants. — 
Where  the  intention  of  the  indrument  is  limply  to  magnify 
fhe  motion,  without  any  particular  attention  to  precifion  ~  the 
Contrivance  has  a  happy  eflfcdt  ;  particularly  in  public  tenures, 
where  a  number  of  spectators  may  obferve  the  fame  effe£t  at 
the  fame  time. .  it  is  like  wife  cheap,  and  may  be  carried  into 
effe6t  in  fltuatiom  where  the  ufe  and  application  of  more  ac¬ 
curate  apparatus  cannot  be  referred  to. 

.  A  flight  attention  to  the  fubjcft,  will  fhew  that  all  contri¬ 
vances  of  the  kind  here  alluded  to  mud  be  confid«rably  inac¬ 
curate.  For  they  demand,  1,  that  the  wheels  diould  be  very 
truly  circular:  2,  and  free  from  ail  dirt  and  Impurity  :  3.  that 
they  be  well  centered:  4.  that  the  chain  or  firing  fliotild  be 
every  whereof  the  fame  thicknefs  :  5,  and  its  lenfion  in  all 
petitions  alike,  &c.  &c.  If  the  quantity  of  error,  taken  at 
a  minimum,  which  mult  arife  from  thefe  ami  other  caufes,  be 
attended  to,  it  will  be  found  that  a  Ample  divifion  of  an  arc 
(fubdivided  by  a  ferew  or  a  nonius)  and  examined  or  read  of T 
by  a  fmafl  magnifier,  will  afford  greater  precition  ;  even  when 
the  work  is  performed  by  a  careful  defigner,  who  is  no  ma¬ 
thematical  indrument  maker.  It  is  certain  that  much  greater 
deiicacy  and  precifion  may  be  had  in  the  divifion  of  mathema¬ 
tical  inftruments  by  the  patient  diligence  of  a  cultivator  of 
pra&ical  mechanics  than  is  generally  fuppofed. 
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Profile  l  lew  of  Alir  in  JVater . 


by  IMf  Dalton  . 


Air 

Surface 


1 Nicholsons  Journal  Vol.Jtlll.Pl.  VIO. p.35o. 


I  lew  of  cl  square  Tile  of  Shot  fee. 

The  lower  globes  are  to  represent  particles  of  water . 
the  top  olohc  represents  a  particle  of  air  resting 
on  4.  particles  of  water. 


Fig .  Z . 


Horizontal  View  of  particles  of  HLir  in  JVatcr 

by  M  r  Dalton  . 

Incumbent  par  ticles  are  marked  • 
rib  sorbed  particles . * 


Six  otic  Sc  Jiy  dreg  one  us  gas 
Distance  of  I  articles  4.  to  x. 


Oxygenous  Fitraus  Sc  Carburctted  Hydroaen 
Gas - Distance  of  Particles  3tol. 
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ARTICLE  I. 

On  the  Saline  Efflorefcences  upon  Walls ;  Salivary  Concretions ; 
Deflagration  of  Mercury  by  Galvanifm  ;  Biliary  Calculi;  and 
thefreezing  Point  of  Spermaceti.  Rj/John  Bostock.,  M.D „ 


To  Mr.  NICHOLSON. 


SIR, 


In  the  third  and  dxth  volumes  of  your  Journal  you  have  in- Examination  of 
ferted  an  account  of  fome  experiments  that  I  performed  on  the  UJ°  fPecI™sns 
faline  efflorefcences  found  upon  walls.  I  have  lately  had  an  found  upon 
opportunity  of  examining  two  other  fpecimens,  of  which  Ivvalls* 
now  fend  you  the  particulars.  The  fir  ft  was  obtained  in  con- 
fiderable  quantity  from  the  inner  walls  of  a  warehoufe  that 
had  been  erefted  about  twenty  years.  By  a  feries  of  fimple  The  firft  was 
experiments,  which  it  is  unneceflary  to  detail  at  full  length,  *a!^ate 
I  found  it  to  be  a  fulphate  of  (oda,  which,  as  in  the  former 
cafes,  feemed  to  cxi ft  in  a  Hate  of  almod  perfeft  purity.  The 
circumdances  attending  the  fecond  of  thefe  efflorefcences 
were  more  fingular.  It  w'as  given  me  by  a  friend  who  had 
fcraped  it  from  off  the  Hones  which  are  dtuated  on  the  infide  The  fecond  was 
of  the  weft  aide  of  York  Minder,  My  friend,  on  whofe  ac-  from  the 
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face  of  the  ftone  curacy  I  place  the  fulleft  confidence,  exprefsly  ftated,  that  U 

Minftcr^and  not  vvas  ta^en  from  the  furface  of  the  fione  itfelf,  and  not  from 
from  themortar.  the  joints,  or  any  part  that  had  been  covered  with  mortar.  It 
exified  there  in  large  quantity,  and  vvas  difpoled  in  the  form 
of  projecting  fpicula?.  Upon  fubjcctmg  it  to  the  ufual  trials. 
It  was  fnlphate  J  found  it  to  be  a  very  pure  fulphate  of  magnefia.  In  order 
vcry1pure!T3j  Certain  with  precifion  the  degree  of  its  purity,  I  prepared 
a  quantity  of  the  fulphate  of  magnefia,  by  uniting  together  its 
conltituent  parts.  This  artificial  fait,  and  the  fait  from  York, 
after  being  cryftallized,  were  expofed  for  fome  time  to  the 
fame  degree  of  heat,  and  when  ail  the  water  of  cryfiallization 
appeared  to  be  expelled,  equal  weights  of  them  were  dilfolved 
in  equal  weights  of  water:  100  grains  of  thefe  folutions  had 
the  muriate  of  barytes  refpeCtively  added,  until  no  farther 
precipitation  was  produced,  when  it  appeared  that  exaCtly 
the  fame  weight  of  barytes  was  necelfary  to  faturate  each  fo- 
lntion.  The  portions  of  precipitated  fulphate  of  barytes  were 
collected  and  dried,  and  when  examined  by  a  nice  balance, 
exhibited  fcarcely  any  perceptible  difference  in  weight;  they 
each  amounted  to  7.9  grains.  A  lirailar  procefs  being  adopted 
with  refpeCt  to  the  common  Epfom  fait  of  the  fiiops,  the  pre¬ 
cipitate  was  found  to  be  7.35  grains  only.  Before  I  quit  this 
lubjeCt,  I  may  remark  that  another  friend,  in  vifiting  the  ca¬ 
thedral  at  Tevvkefbury,  noticed  a  faline  efflorefcence  on  the 
infide  of  fome  part  of  that  building  ;  he  collected  a  portion  of 
it,  intending  to  give  it  me  for  examination;  but  it  was  acci¬ 
dentally  Iofi.  Perhaps  fome  of  your  readers,  who  refide  in 
that  neighbourhood,  may  be  induced  to  examine  it,  and  tranf- 
Qu.  Whence  mit  the  refult  to  your  Journal.  I  confefs  ray felf  totally  unable 
ceHa m3S"  1°  explain  the  production  of  the  fulphate  of  magnefia  on  the 
furface  of  a  freefione,  fuch  as,  I  believe,  forms  the  body  of 
York  Minfier. 


Account  of  a 


Among  the  folid  concretions  which  are  formed  in  different 


concretion  in  the  parts  of  the  human  body,  thofe  from  the  falivary  duCts  are  oc- 
cafionally  met  with.  I  lately  procured  one  of  thefe  fub- 
ftances,  of  which  I  will  give  you  a  brief  account.  It  vvas  a 
cylinder,  pointed  at  one  end,  of  half  an  inch  in  length,  and 
fomewhat  more  than  -j1*  of  an  inch  in  diameter  ;  it  weighed 
1  *  gr.  It  was  while  and  fmcoth  on  the  outfide,  and  its  in¬ 
ternal  fraChire  did  not  exhibit  any  marks  of  regular  organiza¬ 
tion.  To  hah'  a  grain  of  the  concretion  a  few  drops  of  diluted 

muriatic 
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muriatic  acid  were  added  ;  no  efFcrvefcence  was  excited.  By 
the  application  of  a  gentle  heat  the  whole  was  diffolved,  ex¬ 
cept  a  few  films  that  fwam  in  the  fluid.  A  copious  precipi¬ 
tation  was  produced  in  this  folution  by  pure  ammonia,  but 
none  by  the  carbonate  of  ammonia.  A  part  of  the  muriatic 
folution  was  evaporated;  the  red  d-ue  was  not  foluble  in  water, 
but  was  fpeedily  re-difla!ved  by  the  muriatic  acid.  The  mu¬ 
riatic  folution,  fat u rated  with  the  carbonate  of  ammoniac,  had 
a  precipitation  produced  by  the  oxalate  of  ammoniac.  It  ap- It  was  phofphate 
pears  therefore  that  the  concretion  confided  of  the  phofphate'"  hme  chiJiv, 
of  lime,  mixed  with  a  little  animal  matter,  probably  coagu¬ 
lated  albumen ;  it  did  not  contain  any  carbonate  of  lime,  and 
its  component  parts  appeared  not  to  potlefs  any  regularly  or¬ 
ganized  dru&ure.  M.  Fourcroy  *  and  Dr.  Thomfoni  have 
examined  fimilar  bodies,  and  agree  in  confidering  the  earthy 
matter  to  be  the  phofphate  of  lime  ;  we  may  therefore  reafon- 
ably  conclude  that  this  fubdance  always  compofes  the  earthy 
part  of  the  faltvary  concretions.  I  am  difpofed,  however,  to 
differ  from  the fe  diffingui died  chem iffs  in  my  idea  refpeflfng 
tlie  nature  of  the  animal  mailer  which  enters  into  their  com¬ 
position  ;  M.  Fourcroy  confiders  it  as  confiding  of  a  Ipecies  of 
mucilage,  while  Dr.  Thornton  deferrbes  it  as  “  a  membranous 
fubdance,  which  retains  the  diape  of  the  concretion  after  the 
folution  of  the  phofphate. ”  This  was  certainly  not  the  cafe — with  coagu- 
vvith  the  one  which  I  examined.  I  am  difpofed  to  condder  lateci  a‘t)Urner>* 
the  animal  matter  as  coagulated  albumen,  rather  than  mucus, 
in  confequenee  of  its  infoluble  nature,  and  the  greater  facility 
with  which  it  would  on  this  account  be  detained  by  the  phof¬ 
phate  erf  lime. 

The  power  which  the  ele<5lric  fluid  poffeffes,  when  generated  “Mercury  has  not 
'by  the  galvanic  apparatus,  of  burning  metallic  plates,  affords  ^ 
one  of  the  mod  beautiful  experiments  of  which  the  fcience  of  galvaniim, 
•chem i dry  can  boaft.  All  the  metals  have  by  tins  means  been 
fubjefled  to  combuhion,  except  mercury,  which,  owing  to 
its  fluidity,  is  incapable  of  being  formed  into  thin  laminae.  + 

'I  have,  however,  been  fortunate  enough  to  accomplifh  this 
object,  and  that  by  the  mod  dimple  method. 

*  Syfteme,  IX.  368.  f  Chemiftry,  TV.  05$. 

X  TUomfon's  Chemiftiy,  I.  123. 

D  d  2 


I  was 
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I  was  performing  Come  experiments  with  Mr.  Richard  Dal¬ 
ton,  an  ingenious  Ie6lurerin  natural  philofophy  of  this  place, 
with  a  pile  compofed  of  60  pair  of  fix-inch  plates  of  zinc  and 
Experiment  in  copper,  when  it  occurred  to  me  to  place  a  minute  globule  ot 
^  mercury  in  an  iron  fpoon,  refting  on  the  top  of  the  pile,  and 
to  approach  to  it  a  thick  iron  wire  connedled  with  the  other 
end  of  the  apparatus ;  the  effeft  was,  that  a  brilliant  ftar  ol 
light  was  produced  from  the  mercury,  attended  with  a  crack¬ 
ling  noife  and  a  copious  emiffion  of  (parks  ;  the  mercury  was 
found  converted  into  the  black  oxide. 

The  daik  co-  The  moft  common  fpecies  of  biliary  calculus  is  that  com- 

loured  particles  pofed  of  the  peculiar  cryftalline  matter,  which  in  force  o(  its 
of  gall  ftones  do  r  J  ,  ,  . 

not  appear  to  he  properties  relembles  fpermaceti,  through  which  are  inter- 

mfpifated  refm  fperfed  a  number  of  dark  coloured  particles,  that  are  fuppofed 
cf  to  con  (id  of  hardened  bile.  This  is  the  idea  entertained  by 

M.  Fourcroy,*  and  the  one  which  I  adopted,  when  I  made 
the  experiments  on  this  fubje6l  which  are  related  in  the  fourth 
volume  of  your  Journal.  I  have,  however,  fince  that  time 
been  difpofed  to  alter  my  opinion;  in  two  fpecimens  of  the 
biliary  calculi,  which  I  examined,  after  feparating  the  cryftal¬ 
line  matter  by  alcohol,  I  was  unable  to  diffolve  the  dark  co¬ 
loured  particles  by  any  menftruum  which  1  applied  to  them; 
they  imparted  a  yellowifh  tinge  to  water  and  other  fluids,  but 
the  great  bulk  of  their  fubftance  remained  unchanged.  It  is, 
I  conceive,  not  probable  that  the  mere  infpiffation  of  the  reftn 
of  the  bile  could  fo  far  alter  its  properties.  I  mention  this  cir- 
cumftance  principally  with  a  view  of  attrafling  the  attention 
of  any  of  your  readers  who  may  be  in  polfeflion  of  a  number 
of  gall-ftones,  fo  as  to  ascertain  whether  the  untraflable  nature 
of  thefe  particles  is  a  general  property  of  the  cyftic-adipo- 
bilious  concretions,  or  fomething  peculiar  to  the  fpecimens 
upon  which  I  experimented. 

Melting  point  of  I  fhall  conclude  this  mifcellaneous  letter  with  fome  remarks 
Spermaceti.  upon  the  melting  point  of  fpermaceti.  In  the  paper  to  which 
cx'pc'ri mention- ^  have  already  referred,  I  mentioned  the  diverfity  of  opinion 
firms  that  it  is  a  that  had  been  entertained  on  this  fubje£l,  and  afterwards  ftaled 
Lt Je  above  n~  .  ^a(.  own  experience  induced  me  to  fix  it  at  the  1 1 2th  de¬ 
gree.  Dr.  Thorafon,  in  the  firft  volume  of  his  Chemiftry, 
fixes  the  melting  point  at  133°,f  while  in  the  fourth  he  ftates 


*  Syfteme,  X.  59? 


f  Fage  358, 
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it  to  be  112°,  upon  the  authority  of  my  paper.*  Yet  in  his 
anfwer  to  the  Edinburgh  reviewers,  he  has  mentioned  this 
eftimate  of  the  melting  point  of  fpermaceti  as  one  of  his  ac¬ 
knowledged  errors,  and  upon  the  authority  of  Dr.  Gibbes, 
fixes  it  at  1  I  5P.  This  circumftance  determined  me  to  repeat 
the  experiment;  I  employed  a  very  delicate  thermometer,  and 
ufed  every  requifite  precaution  ;  the  refult  was  that  the  inftru- 
ment  defcended  to  a  little  above  the  1 12 th  degree ,  and  remained 
ftationary  until  the  fubftance  was  become  folid.  I  may  add 
that  Dr.  Irvine,  in  fome  experiments  related  in  the  ninth  vol, 
of  your  Journal,  fixes  the  point  at  113°,  which  agrees  fo 
nearly  with  my  obfervations,  as  to  afford  me  an  additional  con¬ 
fidence  in  their  accuracy. 

I  am.  Sir, 

Your  obedient  fervant. 


Liverpool ,  April  9,  1 806. 


JOHN  BOSTOCK. 


II. 

Invejligalion  of  the  Temperature  at  which  Water  is  of  greatef 
Denjity,  from  the  Experiments  of  Dr,  Hope  on  the  ContraSlion 
of  Water  by  Heat  at  low  Temperatures.  In  a  Letter  from  Air . 
John  Dalton. 


To  Mr.  NICHOLSON, 


SIR, 


N  your  Journal  for  February  1S05  was  inferted  a  letter  of  Reference  to  a 
mine  containing  certain  facts  relative  to  the  fubjedl  of  my  pre-  s°^tionC°j^mu"' 
fent  communication,  which  led  me  to  difbelieve  the  common  which  the  max  - 
opinion  that  water  is  denfeft  at  40°,  and  inclined  me  to  think  imum  denflty  ° 
it  is  at  32°.  Since  that  time  my  attention  has  again  been  at  320. 
turned  to  the  fubjedl;  fome  fmall  but  immaterial  corredtions 
of  the  fadts  have  been  made  and  additional  ones  obtained,  by 
which  I  have  been  enabled  to  demonftrate,  at  leaf!  to  my  own 
fatisfadlion,  that  the  temperature  at  which  water  is  of  greatr  Prefent  infer- 
eft  denfity  is  at  or  near  36°  of  Fahrenheit.  The  refills  have  t*lat  *s  a 
lately  been  communicated  to  the  Mancheiler  Society,  and  may  * 
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Qbfervations  on 
the  expanfions 
of  water  on  each 
fide  of  its  point 
of  greateft  den¬ 
fi  vy. 


perhaps  appear  in  a  future  volume.  Mv  prefent  obJe£l  is  to 
fhew  that  the  refults  of  Dr.  Hope’s  experiments  are  explicable 
on  the  fuppofition  of  water  being  den  fed  at  36°,  but  on  no 
other. 

Dr.  Hope  and  myfeff  concur  in  the  opinion  that  water  is 
den  fell  at  tome  one  point  or  temperature,  and  that  above  and 
below  that  point  it  expands  alike  by  heat  and  cold  in  a  gradu¬ 
ally  increafmg  manner.  De  Luc  was  the  firfl  to  oblerve  that 
the  expan  (ion  is  the  fame  quantity  for  the  fame  number  of  de¬ 
grees,  whether  of  incrcafe  or  diminution  of  temperature;  the 
remarkable  fa£t  was  extended  by  mv  former  experience  from 
a  range  of  S°  to  2.5°  or  more,  above  and  below  the  flationary 
point.  I  have  lately  examined  this  fa<5l  with  greater  attention 
to  precifion  than  formerly,  and  find  that  it  is  accurate,  except 
that  the  expanfion  lor  degrees  beloio  the  flationary  point  is  al¬ 
ways  foniewhat  more  than  for  a  correfponding  number  of  de¬ 
grees  above  the  laid  point.  Thus,  water  is  flationary  in  a 
glafs  thermometer  at  42°;  if  healed  to  75°  by  the  mercurial 
fcale,  it  expands  very  confiderably ;  if  plunged  into  a  firigori- 
fic  mixture  of  13°,  it  falls  to  42°,  and  then  expands  again 
to  the  fame  point  of  75°,  at  which  it  remains  flationary  as 
long  as  continued  in  the  mixture.  It  may  be  remarked  too, 
that  congelation  rarely  if  ever  takes  place  in  the  bulb,  when 
t he  mixture  is  next  below  15u,  which  m.ay  eatily  be  procured 
by  putting  fnow  into  water  faturated  with  common  fait.  Hence 
we  fee  that  29y  below’,  afford  the  fame  expanfion  as  33°  above 
the  flationary  point.  This,  I  imagine,  is  oceafioned  by  the 
error  attached  to  the  equal  divifion  of  the  mercurial  fcale. 
Tor  a  final  1  number  of  degrees,  however,  we  may  admit  that 
the  expanfions  for  correfponding  intervals  above  and  below 
are  equal;  hence  we  obtain  the  following  table  of  correfpond¬ 
ing  temperatures  at  which  water  is  of  the  lame  denfity. 


Suppofing  greatefl  denfity 

at  40° 

at  36° 

j 

r  39° 

and  41° 

( 

r  35° 

and  37q 

l  38  • 

-  42 

i  34  • 

-  38 

'orrefpond-  ' 

37  • 

- 43 

Correfpond-  | 

33  ■ 

39 

ing  denfi-  _ 

j  36  - 

-  44 

ing  denfi- 

32  • 

40 

ties  will 

33 

-  45 

ties  will 

131  • 

-  41 

be  at 

34  ■ 

-  46 

be  at  j 

30  • 

-  42 

f  33  • 

—  47 

'  29 

-  43 

! 

,32  . 

4$ 

1 

k28 

44 

p 
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Dr.  Hope  alfo  admits  with  me  the  fad  that  water  fubjefted  The  author  and 
to  be  cooled  without  agitation  in  a  frigorific  mixture,  ufually  ^r‘  ^Twater 
defcends  feveral  degrees  below  the  freezing  point,  and  Hill  may  continue 
retains  its  liquidity.  Though  it  is  eafy  to  obtain  water  in  a  p'oinu 

gtafs  bulb  20  or  26°  below  freezing,  I  could  never  cool  water 
in  an  open  jar  more  than  10  or  11°  below  freezing,  agreeable 
to  the  experience  of  Sir  Charles  Blagden.  But  I  find  water 
in  (rich  circumftances  will  admit  of  being  cooled  to  25°,  and 
the  bulb  of  a  thermometer  to  be  immerfed  and  withdrawn  fp«. 
veral  times,  without  freezing. 

We  come  now  to  the  experiments  of  Dr.  Hope, 

Experiment  /. 

A  jar  eight  inches  deep  and.4|  in  diameter,  filled  with  Dr.  Hope’s  ex¬ 
water  of  32°,  and  placed  on  a  table,  &c.  Air  60 — 62°.  P'bmeat  quoted. 
Two  thermometers  inferted,  one  at  the  top,  another  at  the 
bottom. 


Top  Thermometer. 


Bottom  Thermometer „ 


In  10  min. 

32°  - 

33+  - 

Differences. 

m  mm  mm  mm 

O 

1  + 

-  32° 

-  34+ 

Differences. 

2  + 

30 - 

•  35.5  - 

2.5- 

-  37 

3- 

50 

37  -  - 

1.5 

1  hour  — 

•  38  -  ~ 

1 

0 

1  10 - 

4 

.25  — ? 

-  38.25 

1  30 

■  44  -  - 

2 

«• 

4 

-  40 

1.75 

&c. 

In  the  firft 

interval 

of  10  minutes  we 

obferve 

the  bottom 

thermometer 

to  have  gained  2°  +  and 

the  top 

only  1  °-f-  ; 

the  former  has  the  heat  which  enters  dire&ly,  together  with  heat,^" 
the  heat  which  defeeuds  by  the  fide  of  the  vefiel ;  the  latter 
has  only  the  heat  which  enters  diredlly,  and  as  theleare  nearly 
as  one  to  two,  we  may  infer  that  the  acquifition  of  dire6lhear, 
and  heat  by  defeent,  are  nearly  equal  in  ther  bottom  thermo¬ 
meter  during  that  interval. 

In  the  next  interval  of  20  minutes  we  obferve  the  bottom 
thermometer  gains  3W  — ,  and  the  top  2°, 3  —  .  Here  we  fee 

the 
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the  amending  current  ftill  continues,  but  has  produced  little 
effect,  having  not  added  more  than  half  a  degree  to  the  tern- 
perature. 

— until  the  tem-  During  the  next  20  minutes  the  top  gains  1°.5,  the  bottom 

exceed^ 3 6® hCr  on^  l^)S  *nterval  we  may  obferve  the  current  has 

turned,  but  not  yet  acquired  much  force.  The  point  of  great- 
eft  denfity  muft  therefore  have  exifted  at  the  laft  obfervalion  or 
near  it:  the  mean  of  35°. 5  and  37®  is  36J®  for  the  required 
point,  as  deduced  from  this  experiment. 

Af-er  which  the  Li  ^  minutes  more  the  top  gains  1°,  and  the  bottom  little 

heated  water  af-  or  nothing;  here  we  find  the  afeending  current  has  become 


cends. 


Thefe  fa&g  do 
not  agree  with 
the  fuppofed 
maximum  den¬ 
fity  at  390  or 
40°. 

The  effeft  is  not 
modified  by  the 
table  or  fupport. 


fuch  as  to  manifeft  its  influence  very  fenfibly. 

In  the  next  10  minutes  the  top  gains  4°,  and  the  bottom 
only, 25;  here  the  afeending  current  has  become  quadruple 
what  it  was  2°  below  ;  becaufe  the  farther  the  temperature  is 
railed  above  the  fiationary  point,  the  more  powerful  is  the 
force  of  afeent  arifing  from  the  fame  interval  of  temperature. 

It  would  be  in  vain  to  attempt  to  reconcile  the  above  ex¬ 
periment  with  the  opinion  that  water  is  denfefl  at  39°  or  40°. 
At  the  very  moment  when  the  mean  temperature  of  the  water 
is  39®,  we  obferve  the  afeending  current  the  mofl  aclive,  when 
it  ought  to  have  been  defeending  or  imperceptible. 

I  once  imagined  that  (he  experiment  might  be  explained 
on  the  fuppofition  of  32°  being  the  point  of  greateft  denfity; 
that  the  fudden  increafe  of  temperature  at  the  bottom  arofe 
from  die  heat  of  the  table,  and  that  the  cohefion  of  the  par¬ 
ticles  of  water  prevented  their  afeent  under  the  propulfion  of 
fo  fmall  a  force;  but  having  procured  a  large  glafs  jar  which 
could  be  fufpended,  I  found  the  fame  order  of  differences 
nearly  as  when  placed  on  a  table,  and  was  therefore  obliged 
to  abandon  that  explanation. 

Intending  to  fend  the  remainder  of  this  invefligation  for 
a  future  number,  I  remain 


Your  friend. 


Manchejicr,  April  1 4,  180G. 


JOHN  DALTON. 
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IN. 


Account  of  a  Series  of  Experiments,  fhewing  the  Effetls  of  Com- 
prejfum  in  modifying  the  A  Eli  on  of  Heat.  By  Si  k  James 
Hall,  Bart.  F.R.S.  Edinburgh. 


(Concluded  from  Page  328.) 

Section  III. 


Experiments  made  in  Tubes  of  Porcelain. — Tubes  of  Wedgwood's 
Ware. — Methods  ufed  to  confine  the  carbonic  Acid,  and  to 
elofe  the  Pores  of  the  Porcelain  in  a  horizontal  Apparatus . — • 
Tubes  made  with  a  View  to  thefe  Experiments . — The  vertical 
Apparatus  adopted. — View  of  Refults  obtained ,  both  in  Iron 
and  Porcelain. — The  Formation  of  Lime-fione  and  Marble. — 
Inquiry  into  the  Caufe  of  the  partial  Calcinations. — Tubes  of 
Porcelain  weighed  previous  to  breaking — Experiments  with 
Porcelain  Tubes  proved  to  be  limited. 


VV  HILE  I  was  carrying  on  the  above-mentioned  experi- Set  of  experi¬ 
ments,  I  was  occafionally  occupied  with  another  fet,  in  tubes  JJfporcdair!** 
of  porcelain.  So  much,  indeed,  was  I  prepoffetfed  in  favour 
of  this  laft  mode,  that  I  laid  gun-barrels  abide,  and  adhered  to 
it  during  more  than  a  year.  The  methods  followed  with  this 
fubftance  differ  widely  from  thofe  already  defcribed,  though 
founded  on  the  fame  general  principles. 

I  procured  from  Mr.  Wedgwood’s  manufactory  at  Etruria, 
in  Stafford fh ire,  a  fet  of  tubes  for  this  purpofe,  formed  of  the 
fame  fubftance  with  the  white  mortars,  in  common  ufe,  made 
there.  Thefe  tubes  were  fourteen  inches  long,  with  a  bore 
of  half  an  inch  diameter,  and  thicknefs  of  0.2;  being  doled 
at  one  end  (figs.  9,  10,  11,  12,  13.)  PI.  XI. 

I  propofed  to  ram  the  carbonate  of  lime  into  the  breech  They  were  clofei 
( Fig.  9.  A) ;  then  filling  the  tube  to  within  a  (mail  difiance  <> f  t h e° ot he r d a r- 
its  muzzle  with  pounded  flint  (B),  to  fill  that  remainder  (C)  ture  was  flopped 
with  common  borax  of  the  (hops  (borat  offoda)  previoufi  v  re-  ^orax^'^ 
duced  to  glafs,  and  then  pounded;  to  apply  heat  to  the  muzzle 
alone,  fo  as  to  convert  that  borax  into  folid  glafs ;  then,  re- 
verfing  the  operation,  to  keep  the  muzzle  cold,  and  apply  the 
requifite  heat  to  the  carbonate  lodged  in  the  breech. 

I  tfius  expected  to  confine  the  carbonic  acid;  but  the  at- Difficulties  of 
tempt  was  attended  with  confiderable  difficulty,  and  has  led  thls  Proccls* 


o 
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And  the  method 
of  paitfy  obvi¬ 
ating  them. 


Bottle  glaf$  was 
found  much  pre¬ 
ferable  to  pure 
borax  for  the 
purpofe  of  re¬ 
training  the 
carbonic  acid. 


to  the  employment  of  various  devices,  which  I  Oiall  now  fliorl* 
ly  enumerate,  as  they  occurred  in  the  courfe  ot  pra6lice.  The 
iimple  application  of  the  principle  was  found  inefficient,  froti* 
twocaufes;  Firfl,  The  carbonic  acid  being  driven  fropi  the 
breech  of  the  tube,  towards  the  muzzle,  among  the  pore§  ot 
the  pounded  fiiex,  «fcaped  from  the  com  preding  force,  by 
lodging  ilfelf  in  cavities  which  were  comparatively  cold: 
Secondly,  The  glafs  of  borax,  on  cooling,  was  always  found  to 
crack  very  much,  fo  that  its  lightnefs  could  not  be  de¬ 
pended  on. 

To  obviate  both  thefe  inconveniences  at  once,  it  occurred  to 
me,  in  addition  to  the  fir (1  arrangement,  to  place  fome  borax 
(Fig.  10.  C)  fo  near  the  breech  of  the  tube,  as  to  undergo  heat 
along  with  the  carbonate  (A);  but  interpofing  between  this 
borax  and  the  carbonate,  a  dratum  of  ftlex  (B),  in  order  to 
prevent  contamination.  I  trutied  that  the  borax  in  a  liquid 
or  vifeid  date,  being  thrufl  outwards  by  the  expanfion  of  the 
carbonic  acid,  would  prefs  againd  the  fiiex  beyond  it  (D)^ 
and  totally  prevent  the  elafiic  fubdances  from  efcaping  out  of 
the  tube,  or  even  from  wandering  into  its  cold  parts. 

In  fome  relpefts,  this  plan  anfwered  to  expectation.  The 
glafs  of  borax,  which  can  never  he  obtained  when  cold,  with¬ 
out  innumerable  cracks,  unites  into  one  continued  vifeid  mafs 
in  the  lowed  red-heat;  and  as  the  drefs  in  thefe  experiments 
begins  only  with  rednefs,  die  borax  being  heated  at  the  fame 
time  with  the  carbonate,  becomes  united  and  impervious,  as 
foon  as  its  a&ion  is  necedary.  Many  good  refults  were  accord¬ 
ingly  obtained  in  this  way.  But  I  found,  in  practice,  that  as 
the  heat  role,  the  borax  began  to  enter  into  too  thin  fudon,  and 
was  often  lod  among  the  pores  of  the  fiiex,  the  fpace  in  which 
it  had  lain  being  found  empty  on  breaking  the  lube.  It  was 
therefore  found  necedary  to  oppofe  fomething  more  fubdan- 
tial  and  compad,  to  the  thin  and  penetrating  quality  of  pure 
borax. 

In  fearching  for  fome  fuch  fubftance,  a  curious  property  of 
bottle-glals  occurred  accidentally.  Some  of  this  glafs,  in 
powder,  having  been  introduced  into  a  muffie  at  the  tempe¬ 
rature  of  about  20°  ot  Wedgwood  ;  the  powder,  in  the  (pace 
of  about  a  minute,  entered  into  a  date  of  vifeid  agglutination, 
like  that  of  honey,  and  in  about  a  minute  more,  (the  heat  al¬ 
ways  continuing  unchanged),  confolidated  into  a  firm  and  com- 
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pact  mat's  of  Reaumur's  porcelain* .  It  now  appeared,  that  by 
placing  this  lubitance  immediately  behind  the  borax,  the 
penetrating  quality  of  this  lull  might  be  effectually  retrained ; 
tor,  Reaumur's  porcelain  has  the  double  advantage  of  being 
refractory,  and  of  not  cracking  by  change  of  temperature.  1 
found,  however,  that  in  the  act  of  confolidation,  the  pounded 
bottle-glafs  flirunk,  fo  as  to  leave  an  opening  between  its  mats 
and  the  tube,  through  which  the  borax,  and,  along  with  it,  the 
carbonic  acid,  w  as  found  to  etcape.  But  the  object  in  view  was  Improvements 
obtained  by  means  of  a  mixture  of  pounded  bottle-glafs,  and°n  tJils 
pounded  flint,  in  equal  parts.  This  compound  ttill  agglutinates, 
not  indeed  into  a  mafs  fo  hard  as  Reaumur's  porcelain*  but  fuf- 
ficiently  fo  for  the  purpole;  and  this  being  done  without  any 
fenfible  contraction,  an  effectual  barrier  was  oppofed  fo  the  bo¬ 
rax  ;  (this  arrangement  is  fhewn  in  Fig.  11.)  j  and  thus  the  me¬ 
thod  of  clofing  the  tubes  was  rendered  fo  complete,  as  feldom 
to  fail  in  practiced.  A  ftill  further  refinement  upon  (his  me¬ 
thod  was  found  to  be  of  advantage.  A  fecond  feries  of  powders, 
like  that  already  defcribed,  was  introduced  towards  the  muzzle, 

(as  fhewn  in  Fig.  12).  During  the  firft  period  of  the  experi¬ 
ment,  this  laft-mentioned  feries  was  expofed  to  heat,  with  all 
the  outward  half  of  the  tube  (a  b)  ;  and  by  this  means,  a  folid 
mafs  was  produced,  which  remained  cold  and  firm  during  the 
fubfequent  aCtion  of  heat  upon  the  carbonate. 

I  Icon  found,  tiiat  notwithffanding  all  the  above-mentioned  Remedy  f°r  po- 
precautions,  the  carbonic  acid  made  its  efeape,  and  that  it  earthen  tubes, 
pervaded  the  fubftance  of  the  Wedgwood  tubes,  where  no  flaw 
could  be  traced.  It  occurred  to  me,  that  this  defect  might  be 
remedied,  were  borax,  in  its  thin  and  penetrating  Hate  of  fu- 
fion,  applied  to  the  inlldeof  the  tube;  and  that  the  pores  of '  the 
porcelain  might  thus  be  clofed,  as  thofe  of  leather  are  clofed 
by  oil,  in  an  air-pump.  In  this  view,  I  rammed  the  carbonate 
into  a  fmall  tube,  and  furrounded  it  with  pounded  glafs  of  bo¬ 
rax,  which,  as  foonas  the  heat  was  applied,  fpread  on  the  in- 

*  In  the  fame  temperature,  a  mafs  of  the  glafs  of  equal  bulk 
would  undergo  the  lame  change;  but  it  would  occupy  an  hour. 

f  A  fubftance  equally  efficacious  in  retraining  the  penetrating 
quality  of  borax,  was  difcovered  by  another  accident.  It  confifts 
of  a  mixture  of  borax  and  common  fand,  by  which  a  fubftance  is 
formed,  which,  in  hear,  affinnesthe  ftate  of  a  very  tough  palte,  and 
becomes  haul  and  compaCt  on  cooling. 
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B*ft  material  for 
tubes, 


Improvement  by 
placing  the  tube 
vertically. 


Particular  de- 
fcription  of  the 
procefs. 


fide  of  the  large  tube,  and  efTe6lually  clofed  its  pores.  In  this 
manner,  many  good  experiments  were  made  with  barrels  lying 
horizontally  in  common  muffles,  (the  arrangement  juft  de- 
fcribed  being  reprefented  in  Fig .  13.) 

I  was  thus  enabled  to  carry  on  experiments  with  this 
porcelain,  to  the  utmoft  that  its  ftrength  w’ould  bear.  But  I 
was  not  fatislied  with  the  force  fo  exerted  ;  and  hoping  to 
obtain  tubes  of  a  fuperior  quality,  I  (pent  much  time  in  expe¬ 
riments  with  various  porcelain  compofitions.  In  this,  I  fo 
far  fuceeeded,  as  to  produce  tubes  by  which  the  carbonic 
acid  was  in  a  great  meafure  retained  without  any  internal 
glaze.  The  beft  material  I  found  for  this  purpofe,  was  the 
pure  porcelain-clay  of  Cornwall,  or  a  compofition  in  the 
proportion  of  two  of  this  clay  to  one  of  what  the  potters  call 
Cornijh-fione ,  which  I  believe  to  be  a  granite  in  a  ftate  of  de- 
compofition.  Thefe  tubes  were  feven  or  eight  inches  long, 
with  a  bore  tapering  from  1  inch  to  0.6.  Their  thicknels 
was  about  0.3  at  the  breech,  and  tapered  towards  the  muzzle 
to  the  thinnefs  of  a  wafer. 

I  now  adopted  a  new  mode  of  operation,  placing  the  tube 
vertically,  and  not  horizontally,  as  before.  By  obferving  the 
thin  ftate  of  borax  whilft  in  fufion,  I  was  convinced,  that  it 
ought  to  be  treated  as  a  complete  liquid,  which  being  fupporl- 
ed  in  the  courfe  of  the  experiment  from  below,  would  fecure 
perfect  tightnefs,  and  obviate  the  failure  which  often  happen¬ 
ed  in  the  horizontal  pofition,  from  the  falling  of  the  borax  to 
the  lower  fide. 

In  this  view,  (fig.  16.)  I  filled  the  breech  in  the  manner 
defcribed  above,  and  introduced  into  the  muzzle  fome  borax 
(C)  fupported  at  the  middle  of  the  tube  by  a  quantity  of 
filex  mixed  w'ith  the  bottle  glafs  (B).  I  placed  the  tube,  fo 
prepared,  with  its  breech  plunged  into  a  crucible  filled  with 
(and  (E),  and  its  muzzle  pointing  upwards.  It  was  now  my 
obje£t  to  apply  heat  to  the  muzzle-half,  whilft  the  other  re¬ 
mained  cold.  In  that  view,  1  conftrudled  a  furnace  (figs.  14 
and  15.)  having  a  muffle  placed  vertically  (c  d,)  furround- 
ed  on  all  fides  with  fire  ( c  e),  and  open  both  above  (at  c), 
and  below  (at  d).  The  crucible  juft  mentioned,  with  its 
tube,  being  then  placed  on  a  fupport  directly  below  the  ver¬ 
tical  muffle,  (as  reprefented  in  fig.  14.  at  F)  it  was  raifed,  fo 
that  the  half  of  the  tube  next  the  muzzle  was  introduced  into 
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tlie  fire.  In  conference  of  this,  the  borax  was  feen  from 
above  to  melt,  anti  run  down  in  the  tube,  the  air  contained  in 
the  powder  efcaping  in  the  form  of  bubbles,  till  at  lad  the 
borax  flood  with  a  clear  and  fleady  (urface  like  that  of  water. 

Some  of  this  fait  being  thrown  in  from  above,  by  means  of 
a  tube  of  glats,  the  liquid  furface  was  railed  nearly  to  the  muz¬ 
zle,  and,  alter  all  had  been  allowed  to  become  cold,  the  po¬ 
rtion  of  the  tube  was  reverfed  ;  the  muzzle  being  now  plun¬ 
ged  into  the  fand,  (as  in  fig.  17.)  and  the  breech  introduced 
into  the  muffle.  In  feveral  experiments,  I  found  it  anfwer 
well,  to  occupy  great  part  of  the  fpace  next  the  muzzle,  wdth 
a  rod  of  fand  and  clay  previouflv  baked,  (fig.  19.  K  K),  which 
was  either  introduced  at  firfl,  along  with  the  pounded  borax, 
or,  being  made  red  hot,  was  plunged  into  it  when  in  a  liquid 
flate.  In  many  cafes  I  aflifled  the  compa6inefs  of  the  tube  by 
means  of  an  internal  glaze  of  borax  ;  the  carbonate  being  pla¬ 
ced  in  a  fmall  tube,  (as  fliewn  in  fig.  18.) 

Thefe  devices  anfvvered  the  end  propofed.  Three-fourths  Effeft  of  ex- 

of  the  tube  next  the  muzzle  was  found  completely  filled  with  'm  the 

.  .  1  J  ruled  borax 

a  mafs,  having  a  concave  termination  at  both  ends,  [f  and  g  upon  the  tubes, 
figs.  17,  IS,  19.)  file  wing  that  it  had  flood  as  a  liquid  in  the 
two  oppoflte  pofitions  in  which  heat  had  been  applied  to  it. 

So  great  a  degree  of  tightnefs  indeed  was  obtained  in  this 
way,  that  I  found  myfelf  fubjedled  to  an  unforefeen  fource  of 
failure.  A  number  of  the  tubes  failed,  not  by  exploflon,  but 
by  the  formation  of  a  minute  longitudinal  fiflfure  at  the  breech, 
through  which  the  borax  and  carbonic  acid  efcaped.  I  faw 
that  this  arofe  from  the  expanfion  of  the  borax  when  in  a  li¬ 
quid  flate,  as  happened  with  the  fufible  metal  in  the  experi¬ 
ments  with  iron-barrels  ;  for,  the  crevice  here  formed,  indi¬ 
cated  the  exertion  of  fome  force  acting  very  powerfully,  and 
to  a  very  fmall  diflance.  Accordingly,  this  fource  of  failure 
was  remedied  by  the  introduction  of  a  very  (mail  air-tube. 

This,  however,  was  ufed  only  in  a  few  experiments. 

In  (he  courfe  of  the  years  1801,  1802,  and  1803,  I  made  a  Thefeexpsri- 

number  of  experiments,  by  the  various  methods  above  defcrib-  ments  were 
j  .  ......  i  ■  i  i  uPon  the  whole 

ert,  amounting,  together  with  thole  made  in  gun  barrels,  to  fuccefsfui* 

one  hundred  and  fifty-fix.  In  an  operation  fo  new,  and  in 
which  the  apparatus  was  drained  to. the  utmofl  of  its  power, 
conflant  fuccefs  could  not  be  expeCted,  and  in  fa 61  many  expe¬ 
riments  failed,  wholly  or  partially.  The  refults,  however, 
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upon  the  whole,  wrere  falisfa&’ory,  fince  they  feemed  ID 
eflablifh  fome  of  the  elfential  points  of  this  inquiry. 

Thefe  experiments  prove,  that,  by  mechanical  condraint, 
the  carbonate  of  lime  can  be  made  to  undergo  flrong  heat, 
without  calcination,  and  to  retain  aimed  the  whole  of  its  car¬ 
bonic  acid,  which,  in  an  open  fire,  at  the  fame  temperature, 
would  have  been  entirely  driven  oflf:  and  that,  in  thefe  cir- 
cumftances,  heat  produces  fome  of  the  identical  effe&s  afcrib- 
ed  to  it  in  the  Hutlonian  Theory. 

Pounded  car-  By  this  joint  adtion  of  heat  and  preffure,  the  carbonate  of 

bon  ate  ot  mu  pme  vv}1jcp  pacj  been  introduced  in  the  date  of  the  fined: 

in  us  leveral 

varieties  became  powder,  is  agglutinated  into  a  firm  mafs,  potfeding  a  degree 
Int°  °^,ardllefs>  compadinefs,  and  fpecific  gravity*  nearly  ap¬ 
proaching  to  thefe  qualities  in  a  found  limedone ;  and  fome 
of  the  refults,  by  their  faline  fradture,  by  their  femilranf- 
parency,  and  their  fufceptibility  of  polifli,  deferve  the  name 
of  marble. 

The  fame  trials  have  been  made  with  ail  calcareous  fub- 
itances ;  with  chalk,  common  limedone,  marble,  fpar,  and 
the  fhells  of  fifli.  All  have  (hewn  the  lame  general  property, 
with  lome  varieties  as  to  temperature.  Thus,  I  found,  that, 
in  the  fame  circumdances,  chalk  was  more  fufceptible  of  ag¬ 
glutination  than  (par  ;  the  latter  requiring  a  heal  two  degrees 
higher  than  the  former,  to  bring  it  to  the  fame  pitch  of  ag¬ 
glutination. 

The  chalk  u fed  in  my  fird  experiments,  always  aflumed  the 
charadler  of  a  yellow  marble,  ov>ing  probably  to  fome  flight 
contamination  of  iron.  When  a  folid  piece  of  chalk,  whole 
bulk  had  been  previoufly  meafured  in  the  gauge  of  Wedgwood's 
pyrometer  was  fubmitled  to  heat  under  compreflion,  its  con¬ 
traction  was  remarkable,  proving  the  approach  of  the  particles 
during  their  conlolidalion  ;  on  thefe  occadons,  it  was  found 
to  (brink  three  times  more  than  the  pyrometer-pieces  in  the 
fame  temperature.  It  loft,  too,  almofl  entirely,  its  power  of 
imbibing  water,  and  acquired  a  great  additional  fpecific 
gravity.  On  feveral  occafions,  I  obferved,  that  mafles  of 
chalk,  which,  before  the  experiment,  had  (hewn  one  uniform 
character  of  whilenefs,  aflumed  a  firalified  appearance,  in¬ 
dicated  by  a  (cries  of  parallel  layers  of  a  brown  colour.  This 
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tircumOance  may  hereafter  throw  light  on  the  geological 
hiftory  of  this  extraordinary  fubftance. 

I  have  faid,  that,  by  mechanical  conftraint,  almoft  the  °/ ^ 

.  .  .  ..  .  carbonic  acid 

whole  of  the  carbonic  acid  was  retained.  And,  in  truth,  at  was  retained, 
this  period,  fome  lofs  of  weight  had  been  experienced  in  all 
the  experiments,  both  with  iron  and  porcelain.  But  even  this 
circumftance  is  valuable,  by  exhibiting  the  influence  of  the 
carbonic  acid,  as  varied  by  its  quantity. 

When  the  lofs  exceeded  10  or  15  per  cent .  *  of  the  weight  Qualities  of  the 
of  the  carbonate,  the  refill t  was  always  of  a  friable  texture,  fng^corrdfngta 
and  without  any  ftony  character;  when  lefs  than  two  or  three  the  lofs  of  car- 

•  »  i  *  •  j 

percent,  it  was  contidered  as  good,  and  poiTefied  the  properties  bt>nic  a£l 
of  a  natural  carbonate.  In  the  intermediate  cafes,  when  the 
lots  amounted,  for  inftance,  to  fix  or  eight  per  cent,  the  re* 
fult  was  fomelimes  excellent  at  firft,  the  fubftance  bearing 
every  appearance  of  foundnefs,  and  often  pofleffing  a  high  cha- 
radter  of  cryftallization  ;  but  it  was  unable  to  refift  the  ac¬ 
tion  of  the  air;  and,  by  attracting  carbonic  acid  or  moifture, 
or  both,  crumbled  to  duft  more  or  lefs  rapidly,  according  to 
circumflances.  This  feems  to  prove,  that  the  carbonate  of 
lime,  though  not  fully  faturated  with  carbonic  acid,  may  pof- 
fefs  the  properties  of  limeftone;  and  perhaps  a  difference  of 
this  kind  may  exift  among  natural  carbonates,  and  give  rife  to 
their  different  degrees  of  durability. 

I  have  obferved,  in  many  cafes,  that  the  calcination  has 
reached  only  to  a  certain  depth  into  the  mafs  ;  the  internal 
part  remaining  in  a  ftale  of  complete  carbonate,  and,  in  ge¬ 
neral,  of  a  very  fine  quality.  The  partial  calcination  feems 
thus  to  take  place  in  two  different  modes.  By  one,  a  fmall 
proportion  of  carbonic  acid  is  taken  from  each  particle  of 
carbonate  ;  by  the  other,  a  portion  of  the  carbonate  is  quite 
calcined,  while  the  reft  is  left  entire.  Perhaps  one  refult  is 
the  effedt  of  a  feeble  calcining  caufe,  adfing  during  a  long 
time,  and  the  other  of  a  ftrong  caufe,  affing  for  a  Ihort 
time. 

Some  of  the  refults  which  feemed  the  raofl  perfedt  when  Some  refult? 

fir  ft  produced,  have  been  fubjedt  to  decay,  owing  to  partial  t0 

calcination.  It  happened,  in  fome  degree,  to  the  beautiful  partial  calcina- 

tion. 

#  I  have  found,  that,  in  open  fire,  the  entire  lofs  fuftained  by  the 
carbonate  varies  in  diffeient  kinds  from  42  to  45.5 Jter  cent . 

fpecimen 
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Very  many 
w  ere  durable 
ttraiblc. 


Remarkable 
fat t. 


fpecimen  produced  on  the  3d  of  March,  1801,  though  a  frefh 

fracture  has  refiored  it. 

A  fpecimen,  loo,  of  marble,  formed  from  pounded  fpar,  on  the 
15th  ot  May,  1801,  was  fo  complete  as  to  deceive  the  workman 
employed  to  polifh  it,  who  declared,  that,  were  the  fubfiance 
a  little  whiter,  the  quarry  from  which  it  was  taken  would  be 
of  great  value,  if  it  lay  within  reach  of  a  market.  Yet,  in  a 
few  weeks  afler  its  formation,  it  fell  to  dull. 

N umberlefs  fpeeimens,  however,  have  been  obtained,  which 
refill  the  air,  and  retain  their  polifli  as  well  as  any  marble. 
Some  of  them  continue  in  a  perfect  (late,  though  they  have 
been  kept  without  any  precaution  during  four  or  five  years* 
That  fet,  in  particular,  remain  perfe&ly  entire,  which  were 
fhewn  laft  year  in  this  Society,  though  fome  of  them  were 
made  in  1799,  fome  in  1801  and  1802,  and  though  the  firft 
eleven  were  long  foaked  in  water,  in  the  trials  made  of  their 
fpecific  gravity. 

A  curious  circumfiance  occurred  in  one  of  thefe  experi¬ 
ments,  which  may  hereafter  lead  to  important  confequences. 
Some  ruff  of  iron  had  accidentally  found  its  way  into  the 
tube  :  10  grains  of  carbonate  were  ufed,  and  a  heat  of  23°  was 
applied.  The  tube  had  no  flaw  ;  but  there  was  a  certainty 
that  the  Carbonic  acid  had  eicaped  through  its  pores.  When 
broken,  the  place  of  the  carbonate  was  found  occupied,  partly 
by  a  black  flaggy  matter,  and  partly  by  fphericles  of  various 
fizes,  from  that  of  a  fmall  pea  downwards,  of  a  white  fub¬ 
fiance,  which  proved  to  be  quicklime;  the  fphericles  being 
interfperfed  through  the  flag,  as  lpar  and  agates  appear  in 
whinfione.  The  flag  had  certainly  been  produced  by  a  mix¬ 
ture  of  the  iron  with  the  fubfiance  of  the  tube;  and  the  fphe- 
rical  form  of  the  quicklime  feems  to  (hew,  that  the  carbonate 
had  been  in  fufion  along  with  the  fiag,  and  that  they  had 
Separated  on  the  efcape  of  the  carbonic  acid. 

The  fubject  was  carried  thus  far  in  1803,  when  I  fiiould 
probably  have  publifhed  my  experiments,  had  I  not  been  in¬ 
duced  to  profecute  the  inquiry  by  certain  indications,  and 
accidental  refults,  of  a  nature  too  irregular  and  uncertain  to 
meet  the  public  eye,  but  which  convinced  me,  that  it  was 
poflible  to  efiablifli  by  experiment  the  truth  of  all  that  was 
hypothetically  aflumed  in  the  Huttonian  theory. 

Endeavour  to  The  principal  object  was  now  to  accomplifh  the  entire  fu- 

improve  the  ex-  f]on  0f  catbonate,  and  to  obtain  fyar  as  the  refult  of  that 

peomSJits  by  .  _ 
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fufion,  in  imitation  of  what  we  conceive  to  have  taken  place  preventing  ail 

•  .  calcination,  and 

lnnature-  _  _  perfeflly  fufing 

It  was  likevvife  important  to  acquire  the  power  of  retaining  the  carbonate, 
all  the  carbonic  acid  of  the  carbonate,  both  on  account  ot  the 
fad  itfelf,  and  on  account  of  its  confequences ;  the  refult  be¬ 
ing  vifibly  improved  by  every  approach  towards  complete  fa- 
turation.  I  therefore  became  anxious  to  inveftigate  the  caufe 
of  the  partial  calcinations  which  had  always  taken  place,  to 
a  greater  or  lefs  degree,  in  all  thefe  experiments.  The  quef- 
tion  naturally  fuggefts  itfelf.  What  has  become  of  the  car¬ 
bonic  acid,  feparated  in  thefe  partial  calcinations  from  the 
earthy  bafis  ?  Has  it  penetrated  the  veffel,  and  efcaped  en¬ 
tirely,  or  has  it  been  retained  within  it  in  a  gafeous,  but 
highly  compretfed  (late  ?  It  occurred  to  me,  that  this  quef- 
tion  might  be  eafily  refolved,  by  weighing  the  vetfel  before 
and  atter  the  adion  of  heat  upon  the  carbonate. 

With  iron,  a  conflant  and  inappreciable  fource  of  irregula- By  experiment  it 
rity  exifted  in  the  oxidation  of  the  barrel.  But  with  porce-  |^on  barrels^ 
lain  the  tiling  was  eafy;  and  I  put  it  in  practice  in  all  my  ex-  vitiated  the  re- 
periments  with  this  material,  which  were  made  after  the  quef- fult* 
tion  had  occurred  to  me.  The  tube  was  weighed  as  foon  as  its 
muzzle  was  clofed,  and  again,  after  the  breech  had  been  ex- 
poled  to  the  fire;  taking  care,  in  both  cafes,  to  allow  all  to 
cool.  In  every  cafe,  I  found  home  lofs  of  weight,  proving, 
that  even  in  the  beft  experiments,  the  tubes  were  penetrated 
to  a  certain  degree.  I  next  wifiied  to  try  if  any  of  the 
carbonic  acid  feparated,  remained  within  the  tube  in  a  gafeous 
form;  and  in  that  view,  I  wrapt  the  tube,  which  had  juft 
been  Weighed,  in  a  (beet  of  paper,  and  placed  it,  fo  furround- 
ed,  on  the  fcale  of  the  balance.  As  foon  as  its  wreight  was 
afeertained,  I  broke  the  tube  by  a  fmart  blow,  and  then  re¬ 
placed  upon  the  fcale  the  paper  containing  all  the  fragments. 

In  thofe  experiments,  in  which  entire  calcination  had  taken 
place,  the  weight  was  found  not  to  be  changed,  for  all  the 
carbonic  acid  had  already  elcaped  during  the  action  of  heat. 

But  in  the  good  refults,  1  always  found  that  a  lofs  of  weight 
was  the  confequence  of  breaking  the  tube. 

Thefe  fads  prove,  that  both  caufes  of  calcination  had  ope- with  porcelain 
rated  in  the  porcelain  tubes;  that,  in  the  cafes  of  fmall  lofs,  t“^es  ^  cautc 
part  of  the  carbonic  acid  had  efcaped  through  the  veffel,  and  exiftafalon^ 
that  part  had  been  retained  within  it.  I  had  in  view  methods  with  the  efcape 
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by  which  thelaft  could  be  countera&ed  ;  bnt  I  faw  no  remedy 
for  the  firft.  I  began,  therefore,  to  defpair  of  ultimate  fuccefo 
with  tubes  of  porcelain  *. 

Another  circumftance  confirmed  me  in  this  opinion.  I 
found  it  impradlicable  to  apply  a  heat  above  27°  to  thefe  tubes, 
when  charged  as  above  with  carbonate,  without  deltroying 
them,  either  by  explofion,  by  the  formation  of  a  mmute 
rent,  or  by  the  adiual  fwelling  of  the  tube.  Sometimes  this 
fwelling  took  place  to  the  amount  of  doubling  the  internal 
diameter,  and  yet  the  porcelain  held  tight,  the  carbonate  luf- 
taining  but  a  very  fmall  lofs.  This  dudtility  of  the  porcelain 
in  a  low  heat  is  a  curious  fact,  and  (hews  what  a  range  of 
temperature  is  embraced  by  the  gradual  t  ran  ft  lion  of  tome 
fubfiances  from  a  (olid  to  a  liquid  date :  For  the  fame  porce¬ 
lain,  which  is  thus  fufceptible  of  being  dretched  out  without 
breaking  in  a  heat  of  27°,  ftands  the  heat  of  152°,  without 
injury,  when  expofed  to  no  violence,  the  angles  of  ns  iradlure 
remaining  (harp  and  entire. 


IV. 

Experiments  in  Gun-Barrels  refumed. — The  Vertical  Apparatus 
applied  to  them. — Barrels  bored  in  folid  Bars. — Old  Sable 
Iron. — Fufion  qf  the  Carbonate  of  Lime. — Its  Aftion  on 
Porcelain. — Additional  Apparatus  required  in  Confequence  of 
that  ASlion, — Good  Ilefults;  in  p articular ,  four  Experiments, 
illuf  rating  the  Theory  of  Internal  Calcination,  and Jhewing 
the  Efficacy  of  the  Carbonic  Acid  as  a  Flux. 

SINCE  I  found  that,  with  porcelain  tubes,  I  could  neither 
confine  the  carbonic  acid  entirely,  nor  expofe  the  carbonate 
in  them  to  firong  heats;  I  at  lad  determined  to  lay  them  afide, 
and  return  to  barrels  of  iron,  with  which  I  had  formerly  ob¬ 
tained  tome  good  ret u Its,  favoured,  perhaps,  by  fome  ac¬ 
cidental  circumllances. 

*  I  am  nevertheless  of  opinion,  that,  in  fome  fitnntions,  experi¬ 
ments  with  comprefTton  may  be  carried  on  with  great  eafe  and  ad¬ 
vantage  in  fuch  tubes.  I  allude  to  the  dtuation  of  the  geologilts 
of  France  and  Germany,  who  may  enfily  procure,  from  their  own 
manufactories,  tubes  of  a  quality  far  fupuior  to  any  thing  made 
for  fale  in  this  country. 

'  -r  .  On 
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On  the  12th  of  February,  1803*  I  began  a  feries  of  ex-  In  a  vertical 

perimenls  with  gun-barrels,  reluming  my  former/  method  of  p,ofir,10"’ 

1  15  °  .  .  the  breech  up- 

working  with  the  fufible  metal,  and  with  lead;  but  altering  wards,  and 
the  pofition  of  the  barrel  from  horizontal  to  vertical ;  the  breech 
being  placed  upwards  during  the  action  of  heat  on  the  car¬ 
bonate.  This  very  limple  improvement  has  been  productive 
of  advantages  no  lefs  remarkable,  than  in  the  cafe  of  the 
tubes  of  porcelain.  In  this  new  polltionj  the  included  air, 
quitting  the  air-tube  on  the  fufion  of  the  metal,  and  riling  to 
the  breech,  is  expofed  to  (he  grealeft  heat  of  the  furnace,  and 
inuft  therefore  read!  with  its  grealeft  force;  wdiereas,  in  the 
horizontal  pofition,  that  air  might  go  as  far  back  as  the  fufidn 
of  the  metal  reached,  where  its  elafticity  would  be  much 
feebler.  The  fame  difpofition  enabled  me  to  keep  the  muzzle 
of  the  barrel  plunged,  during  the  adtion  of  heat,  in  a  veffel 
filled  with  water;  which  contributed  very  much  both  to  the 
convenience  and  falety  of  thefe  experiments. 

In  this  view,  making  ule  of  the  brickTurnace  with  the  Defcriptlon  and 

vertical  muffle,  already  deferibed  in  page  384-,  I  ordered  dl3Wing  ot 

J  r  .  apparatus* 

a  pit  {a  a  a  Jig.  20.)  to  be  excavated  under  it,  for  the  purpofe 
of  receiving  a  water-veflfel.  This  veffel  (reprefented  feparate- 
ly,  Jig.  21.)  was  made  of  cafl  iron;  it  was  three  inches  in 
diameter,  and  three  feet  deep;  and  had  a  pipe  (d  e)  ttriking 
off  from  it  at  right  angles,  four  or  five  inches  below  its  rim, 
communicating  with  a  cup  (e  j)  at  the  difiance  of  about  two 
feet.  The  main  veffel  being  placed  in  the  pit  («  a)  diredily 
below  the  vertical  muffle,  and  the  cup  handing  clear  of  the 
furnace,  water  poured  into  the  cup  flowed  into  the  veffel, 
and  could  thus  conveniently  be  made  to  hand  at  any  level. 

(The  whole  arrangement  is  reprefented  in  fig.  20.)  The 
muzzle  of  the  barrel  (g)  being  plunged  into  the  water,  and 
its  breech  ( b )  reaching  up  into  the  muffle,  as  far  as  was  found 
convenient,  its  pofition  was  fecured  by  an  iron  chain  (g/)» 

The  heat  communicated  downwards  generally  kept  the  furface 
of  the  water  (at  c )  in  a  ftate  of  ebullition ;  the  wafte  thus 
occafioned  being  tupplied  by  means  of  the  cup,  into  which, 
if  neceffary,  aconflant  dream  could  be  made  to  flow. 

As  formerly,  I  rammed  the  carbonate  into  a  tube  of  porce¬ 
lain,  and  placed  ii  in  a  cradle  of  iron,  along  with  an  air-tube 
and  a  pyrometer;  the  cradle  being  fixed  to  a  rod  of  iron, 
which  rod  I  now  judged  proper  to  make  as  large  as  the  barrel 

£  c2  would 
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would  admit,  in  order  to  exclude  as  much  of  the  fufible  me¬ 
tal  as  polTible  ;  for  the  expanfion  of  the  liquid  metal  being  in 
proportion  to  the  quantity  heated,  the  more  that  quantity 
could  be  reduced,  the  lefs  rifk  there  was  of  deftroying  the 
barrels. 

Simple  mode  of  In  the  courfe  of  practice,  a  timple  mode  occurred  of  remov- 

wuhd rawing  the  j  the  metal  and  withdrawing  the  cradle:  it  confifted  in 

contents  from  b  ^ 

the  tube.  placing  the  barrel  with  its  muzzle  downwards,  fo  as  to  keep 
the  breech  above  the  furnace  and  cold,  while  its  muzzle  was 
expofed  to  ftrong  heat  in  the  muffle.  In  this  manner,  the 
metal  was  difeharged  from  the  muzzle,  and  the  pofition  of 
the  barrel  being  lowered  by  degrees,  the  whole  metal  was 
removed  in  fucceffion,  (ill  at  lafl  the  cradle  and  its  contents 
became  entirely  loofe.  As  the  metal  wras  delivered,  it  was 
received  in  a  crucible,  filled  with  water,  landing  on  a  plate 
of  iron  placed  over  the  pit,  which  had  been  ufed,  during 
the  firtb  llage  of  the  experiment,  to  contain  the  water-veflel. 
It  w  as  found  to  be  of  fervice,  efpecially  where  lead  was  ufed, 
to  give  much  more  heat  to  the  muzzle  than  fimply  what  was 
required  to  liquefy  the  metal  it  contained  ;  for  when  this  was 
not  done,  the  muzzle  growing  cold  as  the  breech  was  heating, 
fome  of  the  metal  delivered  from  the  breech  was  congealed 
at  the  muzzle,  fo  as  to  flop  the  paffage. 

According  to  this  method,  many  experiments  were  made 
in  gun-barrels,  by  which  fome  very  material  fteps  were  gain¬ 
ed  in  the  inveftigation. 

Experiment  in  On  the  2  Uh  of  February,  I  made  an  experiment  with  fpar 
rhe  new  method.  anj  chalk  ;  the  fpar  being  placed  nearefl  to  the  breech  of  the 
barrel,  and  expofed  to  the  grealeft  heat,  fome  baked  clay  in¬ 
tervening  between  the  carbonates.  On  opening  the  barrel,  a 
long-continued  hiding  noife  was  heard.  The  fpar  was  in  a 
ftate  of  entire  calcination  ;  the  chalk,  though  crumbling  at 
the  ouliide,  was  uncommonly  hard  and  firm  in  the  heart.  The 
temperature  had  rifen  to  32 

In  this  experiment,  we  have  the  firft  clear  example,  in  iron 
barrels,  of  what  I  call  Internal  Calcination ;  that  is  to  fay,  where 
the  carbonic  acid  feparated  from  the  earthy  bafi«,  has  been 
accumulated  in  cavities  within  the  barrel.  For,  fubfequently 
to  the  action  of  ftrong  heat,  the  barrel  had  been  completely 
cooled  ;  the  air  therefore  introduced  by  means  of  the  air- 
tube,  mutt  have  refumed  its  original  bulk,  and  by  itfelf  could 

have 
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have  no  tendency  to  rufh  out ;  the  heat  employed  to  open  the 
barrel  being  barely  fufficient  to  (often  the  metal.  Since,  then, 
the  opening  of  the  ba»rel  was  accompanied  by  the'difcharge  of 
elaftic  matter  in  great  abundance,  it  is  evident,  that  this  mult 
have  proceeded  from  fomething  fuperadded  to  the  air  originally 
included,  which  could  be  nothing  but  the  carbonic  acid  of 
the  carbonate.  It  follows,  that  the  calcination  had  been,  in 
part  at  lead,  internal;  the  (eparalion  of  the  acid  from  the 
earthy  matter  being  complete  where  the  heat  was  drongeft, 
and  only  partial  where  the  intendty  was  Iefs. 

The  chemical  principles  dated  in  a  former  part  of  this  Part  of  the  in- 

paper,  authorifed  us  to  expect  a  refult  of  this  kind.  As  cluded  carbonate 

beat,  by  increafing  the  volatility  of  the  acid,  tended  to  another  part  re- 

feparate  it  from  the  earth,  we  had  reafon  to  expert,  that,  ^ainlng_lts  acid* 

.  1  Reafoning  on 

•under  the  lame  comprelfion,  but  in  different  temperatures,  this  fadt. 
one  portion  of  the  carbonate  might  be  calcined,  and  another 
not :  And  that  the  lead  heated  of  the  two,  would  be  the  lead 
expofed  to  a  change  not  only  from  want  of  heat,  but  like- 
wife  in  confequence  of  the  calcination  of  the  other  mafs  ; 
for  the  carbonic  acid  difengaged  by  the  calcination  of  the 
hotted  of  the  two,  mud  have  added  to  the  eladicity  of  the 
confined  eladic  fluid,  fo  as  to  produce  an  increafe  of  com- 
predion.  By  this  means,  the  calcination  of  the  colrled  of  the 
two  might  be  altogether  prevented,  and  that  of  the  hotted: 
might  be  hindered  from  making  any  further  advancement. 

This  reafoning  feemed  to  explain  the  partial  calcinations 
which  had  frequently  occurred  where  there  W3S  no  proof  of 
leakage  ;  and  it  opened  fome  new  practical  views  in  thefe 
experiments,  of  which  I  availed  myfelf  without  lofs  of  time. 

If  the  internal  calcination  of  one  part  of  an  inclofed  mafs, 
promotes  the  comprelfion  of  other  mafles  included  along  with 
it,  I  conceived  that  we  might  forward  our  views  very  much  by 
placing  a  fmall  quantity  of  carbonate,  carefully  weighed,  in 
the  fame  barrel  with  a  large  quantity  of  that  fubdance ;  and 
by  arranging  matters  fo  that  the  fmall  dducial  part  diouid 
undergo  a  moderate  heat,  while  a  dronger  heat,  capable  of 
producing  internal  calcination,  diouid  be  applied  to  the  reft 
of  the  carbonate.  In  this  manner,  I  made  many  experiments, 
and  obtained  refults  which  feemed  to  confirm  this  reafoning, 
and  which  were  often  very  fatisfa£tory,  though  the  heat  did 
not  always  exert  its  greateft  force  where  I  intended  it  to 
do  fo. 
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Experiment. 

Carbonate  partly 
f*fed,  and  in 
part  deprived  of 
carbonx  acid. 


Similar  experi¬ 
ment,  in  which 
the  carbmate 
exhibited  more 
remarkable 
facettes. 


On  the  28lh  of  February,  I  introduced  feme  carbonate,  ac» 
curately  weighed,  into  a  fmall  porcelain  tube,  placed  within  a 
larger  one,  the  reft  of  the  large  tube  being  filled  with  pounded 
chalk  ;  thefe  carbonates,  together  with  fome  pieces  of  chalk, 
placed  along  with  the  large  tube  in  the  cradle,  weighing  in 
all  195.7  grains.  On  opening  the  barrel,  air  rufhed  out  with 
a  long-continued  hiding  noife.  The  contents  of  the  little  tube 
were  loft  by  the  intrufton  of  fome  borax  which  had  been  in¬ 
troduced  over  the  filex,  in  order  to  exclude  the  futible  metal. 
But  the  reft  of  the  carbonate,  contained  in  the  large  tube,  came 
cut  in  a  fine  ftate,  being  porous  and  frothy  throughout  ;  (park- 
ling  every  where  with  facetts,  the  angular  form  of  which 
was  diftinguifhable  in  fome  of  the  cavities  by  help  of  a 
lens .  in  tome  parts  the  fubftance  exhibited  the  rounding  of 
fufion  ;  in  many  it  was  in  a  high  degree  tranfparent.  It  was 
yellow’  towards  the  lower  end,  and  at  the  other  almoft  colour- 
lefs.  At  the  upper  end,  the  carbonate  Teemed  to  have  united 
with  the  tube,  and  at  the  places  of  contract  to  have  fpread  up¬ 
on  it;  the  union  having  the  appearance  of  a  mutual  aftion. 
The  general  mafs  of  carbonate  effervefeed  in  acid  violently, 
but  the  thin  ftraturn  immediately  contiguous  to  the  tube, 
feebly,  if  at  all. 

On  the  3d  of  March,  I  introduced  into  a  very  clean  tube  of 
porcelain  3ft. 8  of  chalk.  The  tube  was  placed  in  the  upper 
part  of  the  cradle,  the  remaining  fpace  being  filled  with  two 
pieces  of  chalk,  cut  for  the  purpofe  ;  the  uppermoft  of  thefe 
being  excavated,  fo  as  to  anlw'er  the  purpofe  of  an  air-tube. 
The  pieces  thus  added,  were  computed  to  weigh  abopt  30Q 
grains.  There  was  no  pyrometer  ufed ;  but  the  heat  wras  gueffed 
to  be  about  30°.  Alter  the  barrel  had  flood  during  a  lew  min.ules 
in  its  delivering  pofition,  the  whole  lead  with  the  rod  and 
cradle,  were  thrown  out  with  a  (mart  report,  and  with  con- 
liderable  force.  The  lowermofl  piece  of  chalk  had  Icarcely 
been  acted  upon  by  beat.  The  upper  part  of  the  other  piece  was 
in  a  ftate  of  marble,  with  fome  remarkable  facettes.  The  car¬ 
bonate,  in  the  little  tube,  had  ftirunk  very  much  during  the 
firft  action  of  heat,  and  had  begun  to  fink  upon  ilfelf,  by  a  fur¬ 
ther  advancement  towards  liquefaction.  The  mafs  was  di¬ 
vided  into  fevefa!  cylinders,  lying  confufedly  upon  each  other ; 
this  divifion  arifing  from  the  manner  in  which  the  pounded 
chalk  was  rammed  into  the  tube  in  fucceftive  portions.  Jn 
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fevcral  places,  particularly  at  t lie  top,  the  carbonate  was  very 
porous,  and  full  of  decided  air-holes,  which  could  not  have 
been  formed  but  in  a  fofl  fubdance ;  the  globular  form  and 
fliining  furface  of  all  thefe  cavities,  clearly  indicating  fufion. 

The  fubftance  was  lemitranfparent ;  in  fome  places  yellow, 
and  in  fome  colourlefs.  When  broken,  the  folid  parts  (hewed 
•a  faline  fradttire,  compofed  of  innumerable  facettes.  The 
•carbonate  adhered,  from  end  to  end,  to  the  tube,  and  in- 
-corporated  with  it,  fo  as  to  render  it  impoffible  to  afcerlain 
what  Iofs  had  been  fuflained.  In  general,  the  line  of  conladt  was 
of  a  brown  colour;  yet  there  was  no  room  for  ftifpe&ing  the 
prefence  of  any  foreign  matter,  except,  perhaps,  from  the  iron- 
rod  which  was  ufed  in  ramming  down  the  chalk.  But,  in  fub- 
fequent  experiments,  I  haveobferved  the  fame  brown  or  black 
colour  at  the  union  of  the  carbonate  with  the  porcelain  tubes, 
where  the  powder  had  been  purpofely  rammed  with  a  piece  of 
wood  ;  fo  that  this  colour,  which  has  occurred  in  almoft  every 
fimilar  cafe,  remains  to  be  accounted  for.  The  carbonate  ef- 
fervefeed  violently  with  acid  ;  the  fubfhnce  in  contadt  with  the 
tube,  doing  fo,  however,  more  feebly  than  in  the  heart,  leav¬ 
ing  a  copious  depofit  of  white  fandy  matter,  which  is  doubtlefs 
a  part  of  the  tube,  taken  up  by  the  carbonate  in  fufion. 

On  the  2 4-th  of  March,  I  made  a  fimilar  experiment,  in  a  Another  ex- 

ftout  gun-barrel,  and  took  fame  care,  after  the  application  0f'Periment  with 

heat,  to  cool  the  barrel  ■flowly,  with  a  view  to  cryftallization.  Saline  ftrutture 

The  whole  ma.fs  was  found  in  a  fine  ftate,  and  untouched  by  a.nd  clT^alllza7 

.  tion  produced  in 

the  lead;  having  a  femi  transparent  and  falme  ftructure,  with  chalk  previoufly 
various  facettes.  in  one  part,  I  found  the  moft  decided  cry-  pounded, 
liallization  I  had  obtained,  though  of  a  fmall  fize:  owing  to 
its  tranfparency  it  was  not  eafily  vifible,  till  the  Light  was  made 
to  reflect  from  the  cryfialline  furface,  which  then  produced 
a  dazzle,  very  obfervable  by  the  naked  eye  ;  when  examined 
by  means  of  a  lens,  it  was  feen  to  be  compofed  of  feveral 
plates,  broken  irregularly  in  the  frafture  of  the  fpecimen,  all 
of  which  are  parallel  to  each  other,  and  reflect  under  the  fame  i 

angle,  fo  as  to  unite  in  producing  the  dazzle.  This  ftru&ure 
was  obfervable  equally  well  in  both  parts  of  the  broken  fpeci' 
men.  In  a  former  experiment,  as  large  a  facette  was  obtain¬ 
ed  in  a  piece  of  folid  chalk  ;  but  this  refult  was  of  more  con- 
fequence,  as  having  been  produced  from  chalk  previoufly 
pounded. 
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The  foregoing  experiments  proved  the  fuperior  efficacy  of 
iron  veflels  over  thofe  of  porcelain,  even  where  the  thicknefs 
was  not  great ;  and  I  perfevered  in  making  a  great  many  ex¬ 
periments  with  gun-barrels,  by  which  1  occafionally  obtained 
very  fine  refults :  but  I  was  at  lad  convinced,  that  their 
thicknefs  was  not  fufficient  to  enfure  regular  and  fteady  fuccefs. 
For  this  purpofe,  it  appeared  proper  to  employ  vetfels  oi  luch 
ftrength,  as  to  bear  a  greater  expand  ve  force  than  w'as  juft  ne* 
celfary  ;  fincc,  occafionally,  (owing  to  our  ignorance  of  the 
relation  between  the  various  forces  of expanfion,  affinity,  tena¬ 
city,  Sic.)  much  more  drain  has  been  given  to  the  veflels  than 
was  requifite.  In  fuch  cafes,  barrels  have  been  deftroyed, 
which,  as  the  ret u Its  have  proved,  had  acled  with  fufficient 
flrength  during  the  fir  ft  ftages  of  the  experiments,  though  they 
had  been  unable  to  relift  the  fubfequent  overftrain.  Thus,  my 
fucceh  with  gun-barrels,  depended  on  the  good  fortune  of 
having  ufed  a  force  no  more  than  fufficient,  to  conftrain  the 
carbonic  acid,  and  enable  it  to  a£t  as  a  flux  on  the  lime. 

I  therefore  determined  to  have  recourle  io  iron  barrels 
of  much  greater  ftrength,  and  tried  various  modes  of  con- 
flru&ion. 

E arret?  formed  I  had  fome  barrels  executed  by  wrapping  a  thick  plate  of 
by  boring  in  folid  iron  round  3  mandrel,  as  is  pradtifed  in  the  formation  of  gun- 
which  proved  barrels ;  and  likewile  by  bringing  the  two  flat  lides  together, 
excellent.  fo  as  to  unite  them  by  welding.  Thefe  attempts,  however, 
failed.  I  next  thought  of  procuring  burs  of  iron,  and  of 
having  a  ca*  by  bored  out  of  the  folid,  fo  as  to  form  a  barrel. 
In  this  manner  I  fuceeeded  well.  The  firll  barrel  I  tried  in 
this  way  was  of  finall  bore,  only  half  an  inch  :  lis  perform¬ 
ance  was  highly  fatista&ory,  and  fuch  a*  to  convince  me,  that 
the  mode  now  ad  ipted  was  th  *  beft  of  any  that  I  had  tried. 
Owing  to  the  fmallnefs  of  the  bore,  a  pyrometer  could  not  be 
ufed  imernafly,  but  was  placed  upon  the  breech  ot  the  barrel, 
as  it  ftood  in  the  vertical  mutfle.  In  this  pofition,  it  was 
evidently  cxppfed  to  a  much  lefs  heat  than  the  fiducial  part 
of  the  apparatus,  which  was  always  placed,  as  nearly  as 
could  be  guefled,  at  the  point  o*  great'  ft  heat. 

Finely  levigated  Or.  t ne  4th  of  April,  an  experiment  was  made  in  this  way 

fparbetame  with  fome  fpar :  the  pyrometer  on  the  breech  giving  33° 
agglutinated  by  1  1  J  __  b  • 

heat,  femi-  The  fpar  came  out  clean,  and  tiee  from  any  contamination, 
trar.fprt  nt,  vi-  adhering  to  the  infide  of  the  porcelain  lube:  it  was  very  much 

treous,  Aith  a  1  J 

few  facetted,  -  fhrunk 


BY  COMPRESSION. 


397 


flirunk,  ft  ill  retaining  a  cylindrical  form ,  though  bent  by 
partial  adbefions.  Its  furface  bore  fcarcely  any  remains  of 
the  impreffion  taken  by  the  powder,  on  ramming  it  into  the 
tube;  it  had,  to  the  naked  eye,  the  roughnefs  and  femilranf- 
parency  of  the  pith  of  a  rutli  (tripped  of  its  outer  (kin.  By 
the  lens,  this  fame  furface  was  feen  to  be  glazed  all  over, 
though  irregularly,  fbevvipg  here  and  there  tome  air-holes. 

In  fradlure,  it  was  femitranfparent,  more  vitreous  than  crys¬ 
talline,  though  having  a  few  facettes :  die  mat's,  was  feemingly 
formed  of  a  congeries  of  parts,  in  themfelves  quite  tranlparent  : 
and,  at  the  thin  edges,  tmall  pieces  were  vitible  ot  perfect 
trantparency .  Thele  rnuft  have  been  produced  in  the  fire; 
for  the  fpar  had  been  ground  with  water  and  palled  through 
fieves,  the  fame  with  the  fined  of  thofe  uted  at  Etruria,  as 
deferibed  by  Mr.  Wedgwood,  in  his  paper  on  the  conftrudion 
of  his  pyrometer. 

With  the  tame  barrel  I  obtained  many  interefting  refills,  diefe  expen- 
n  r  r  i  r  •  /•  .  ments  the  efcape 

giving  as  ltrong  proofs  ot  lution  as  in  any  former  experiments ;  0#  carb0nic  acid 

wdth  this  remarkable  difference,  that,  in  thefe  lall,  the  tub- appears  to  have 
^  ,  bcsn  lefs# 

fiance  was  com  pad,  with  little  or  no  trace  of  frothing.  In 

the  gun-barrels  where  fufion  had  taken  place,  there  had  al¬ 
ways  been  a  lots  of  4  or  5  per  cent .  conneded,  probably,  with 
the  frothing.  In  thefe  experiments,  for  a  reafon  foon  to  be 
dated,  the  circumdance  of  weight  could  not  be  obferved  ;  but 
appearances  led  me  to  fuppofe,  that  here  the  lots  had  been 
final),  it  any. 

On  ihe  6th  of  April,  I  made  another  experiment  with  the  ^ra^ua1 
fquare  barrel,  whole  thicknefs  was  now  much  reduced  by  luc-  bored  from  the 
celTive  (calcs,  produced  by  oxidation,  and  in  which  a  Imall  folid* 
rent  began  to  appear  externally,  which  did  not,  however,  pe¬ 
netrate  to  the  bore.  The  heat  role  high,  a  pyrometer  on  the 
breech  of  the  barrel  giving  67°.  On  removing  the  metals, 
the  cradle  was  found  to  be  fixed,  and  was  broken  in  the  at¬ 
tempts  made  to  withdraw  it.  The  re  nt  was  much  widened 
externally:  but  it  was  evident,  that  the  barrel  had  not  been 
laid  open,  for  part  of  the  carbonate  was  in  a  date  of  faline 
marble  ;  another  was  hard  and  white,  without  any  faline  grains, 
and  fcarcely  effervefeed  in  acid.  It  was  probably  quicklime, 
formed  by  internal  calcination,  but  in  a  date  that  has  not  oc¬ 
curred  in  any  other  experiment. 
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ACTION*  OF  UF.AT  MODIFIED 


Kcmarkafcle 
fifi  of  cryftals 
which  appear  to 
|uve  be:n  form¬ 
ed  by  f^bli  (na¬ 
tion. 


The  old  Sable 
Siberian  iron  is 
very  tough  at 
high  heats. 


AH  iron  is 
cru/hed  under 
the  hammer  at 
lom :  definite 
beat.  Ca(t  iron 
at  a  low  heat  ; 


Hie  workman  whom  I  employed  to  take  out  the  remains  of 
the  cradle,  had  cut  off  a  piece  from  the  breech  ot  the  barrel, 
three  or  four  inches  in  length.  As  I  was  examining  the  crack 
which  was  leeti  in  this  piece,  I  was  furprifed  to  fee  the  infideof 
the  barrel  lined  with  a  fet  of  tranfparent  and  well-defined  cry- 
tlals,  ot  fmall  fize,  yet  vifible  by  the  naked  eye.  They  lay  to¬ 
gether  in  tome  places,  foas  to  cover  the  furface  of  the  iron  with 
a  tranfparent  coat ;  in  others  they  v\ere  detached,  and  fcattered 
over  the  furface.  Unfortunately,  the  quantity  of  this  fubdance 
was  too  fmall  to  admit  of  much  chemical  examination  ;  but  I 
immediately  afeertained,  that  it  did  not  in  the  lead  effervefee 
in  acid,  nor  did  it  teem  to  ditlblve  in  it.  The  erydals  were 
in  general  tranfparent  and  colourlefs,  though  a  few  of  them 
were  tinged  feemingly  with  iron.  Their  form  was  very  well 
defined,  being  flat,  with  oblique  angles,  and  bearing  a  drong 
refemblance  to  the  erydals  of  the  Lamellated  Stylbite  of 
Hauy.  Though  made  above  two  years  ago,  they  dill  retain 
their  form  and  tranfparency  unchanged.  Whatever  this  fub- 
ftance  may  be,  its  appearance,  in  this  experiment,  is  in  the 
highed:  degree  intereding,  as  it  feems  to  afford  an  example 
of  the  mode  in  which  Dr.  Kutton  fuppofes  many  internal  ca¬ 
vities  to  have  been  lined,  by  the  fubiimation  of  fubdances  in 
a  date  of  vapour;  or,  held  in  folution,  by  matters  in  agafeous 
form.  For,  as  the  crydals  adhered  to  a  part  of  the  barrel, 
which  mud  have  been  occupied  by  air  during  the  action  ot 
heat,  it  feems  next  to  certain  that  they  were  produced  by  fub¬ 
iimation. 

The  very  powerful  effects  produced  by  lids  lad  barrel,  the 
dze  of  which  (reduced,  indeed,  by  repealed  oxidation)  was  not 
above  an  inch  fquare,  made  me  very  anxious  to  obtain  barrels 
ot  the  fame  (ubftance,  which  being  made  of  greater  fize,  ought 
to  afford  refults  of  extreme  intereft.  I  found  upon  inquiry, 
that  this  barrel  was  not  made  of  Swedidi  iron,  as  I  at  fird  fup- 
pofed,  but  of  what  is  known  by  the  name  of  Old  Sable ,  from 
the  figure  of  a  Sable  damped  upon  the  bars;  that  being  the 
armorial  badge  of  the  place  in  Siberia  where  this  iron  is 
made.* 

A  workman  explained  tomefomeof  the  properties  of  differ¬ 
ent  kinds  of  irons,  mod  inlerefting  in  my  prefent  purfuitj  and 

*  I  was  favoured  with  this  account  by  the  late  ProfcfTor  Robifon. 
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be  illuffraled  what  he  faiii  by  aflual  trial.  All  iron,  when  ex- 
pofed  to  a  certain  heat, crufhes  and  crumbles  under  thehammer ; 
but  the  temperature  in  which  this  happens,  varies  with  every 
different  fpecies.  Thus,  as  he  tliewed  me,  call  iron  crutlies 
in  a  dull  red  heat,  or  perhaps  about  15°  of  Wedgwood; 
ffeel,  in  a  heat  perhaps  of  30°;  Swedifh  iron,  in  a  bright 
white  hear,  perhaps  oi  50°  or  60°  ;  old  fable  itfelf,  likewife 
yields,  but  in  a  much  higlier  heat,  perhaps  ot  100°.  I  merely 
gueffed  at  thefe  temperatures;  bid  1  am  certain  of  this,  that  in  a 
heat  fimilar  to  that  in  which  Swedith  iron  crumble  1  under  the 
hammer,  the  oid  fable  withftpod  a  ffrong  blow,  and  feemed  to 
poffefs  confiderable  firmnefs.  It  is  from  a  knowledge  of  this 
quality,  that  the  blackfmith,  when  he  firff  takes  his  iron  from 
the  forge,  and  lays  it  on  the  anvil,  begins  by  very  gentle 
blows,  till  the  temperature  has  funk  to  the  degree  in  which  the 
iron  can  bear  the  hammer.  I  obferved,  as  the  ffrong  heat  of 
the  forge  a<5ted  on  the  Swedifh  iron,  that  it  began  to  boil  at  the 
furface,  clearly  indicating  the  riifcharge  of  fome  gafeous  mat¬ 
ter ;  whereas,  the  old  fable,  in  the  fame  circumflances,  ac¬ 
quired  the  fliining  fur  face  of  a  liquid,  and  melted  away  w  ithout 
any  eff'ervefcence.  I  procured,  at  this  time,  a  confuierable 
number  of  bars  of  that  iron,  which  fully  anfwered  my  expec¬ 
tations. 

By  the  experiments  laft  mentioned,  a  very  important  point 
was  gained  in  this  inveffigation  ;  the  complete  fulibility  of  the 
carbonate  under  preffure  being  thereby  effablifhed.  But  from 
this  very  circumffance,  a  neceffity  arofe  of  adding  fome  new 
devices  to  thofe  already  deferibed :  for  the  carbonate,  in  fu- 
ffon,  fpreading  itfelf  on  the  infide  of  the  tube  containing  it, 
and  the  two  uniting  firmly  together,  to  as  to  be  quite  infepa- 
rable,  it  was  impotlible,  after  the  experiment,  to  afeertain 
ihe  weight  of  the  carbonate  by  any  method  previoufly  ufed. 
I  llierefore  determined  in  future  to  adopt  the  following  ar¬ 
rangement. 

A  fmall  tube  of  porcelain  ( ik ,  Fig.  23.)  was  weighed  by 
means  of  a  counterpoise  of  band,  or  granulated  tin;  then  the 
carbonate  was  firmly  rammed  into  the  tube,  and  the  whole 
weighed  again:  thus  the  weight  of  the  carbonate,  previous  io 
the  experiment  was  afcerlained.  After  the  experiment,  the 
tube,  with  its  contents,  was  again  weighed  ;  and  the  variation 
ot  weight  obtained,  independently  of  any  mutual  action  that  had 

taken 


ffeel  at  a  higher, 
Swedifh  iron  at 
a  bright  white 
hear,  and  old 
Sable  at  a  ft  ill 
higher  temper¬ 
ature. 


The  complete 
full  butty  of'  the 
carbonate  under 
preflare  was  as¬ 
certained  in 
thefe  ftrong  bar¬ 
rels. 


Arrangement  for 
obviating  fume 
difficulties 
which  arofe  from 
the  fufion.  The 
carbonate  was 
put  into  a  fmali 
porce  <in  tube 
and  this  properly 
fecured  in  a 
larger.  Thefe 
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were  placed  in  a  taken  place  between  the  tube  and  the  carbonate.  The  balance 

and^ the  whole C  ^  ufed,  turned  in  a  conftant  and  fteady  manner,  with 

put  into  the  iron  one  hundredth  of  a  grain.  When  pounded  chalk  was  rammed 
barrel,  &c.  into  iijjs  |ube^  j  generally  left  p*art  of  it  free,  and  in  that 
fpace  laid  a  fmall  piece  of  lump-chalk  (i),  drefled  to  a  cy¬ 
linder,  with  the  ends  cut  flat  and  fmooth,  and  I  ufually  cut  a 
letter  on  each  end,  the  more  effectually  to  obferve  the  effects 
produced  by  heat  upon  the  chalk  ;  the  weight  of  this  piece 
of  chalk  being  always  eflimated  along  with  that  ot  the  powder 
contained  in  the  lube.  Infomc  experiments,  I  placed  a  cover 
of  porcelain  on  the  muzzle  of  the  little  tube,  (this  cover  being 
weighed  along  with  it),  in  order  to  provide  againfl  the  cafeot 
ebullition  :  but  as  that  did  not  often  occur,  I  feldom  took  tiie 
trouble  of  this  laft  precaution. 

It  was  now  of  confequence  to  protedt  the  tube,  thus  pre¬ 
pared,  from  being  touched  during  the  experiment,  by  any  fub- 
Aance,  above  all,  by  the  carbonate  of  lime,  which  might  adhere 
to  it,  and  thus  confound  the  appreciation  by  weight.  This  was 
provided  for  as  follows ;  The  fmall  tube  (Fig.  23,  ik)  with  its 
pounded  carbonate  ( k ),  and  its  cylinder  of  lump-chalk  (*), 
was  dropt  into  a  large  tube  of  porcelain  (p  k,  Fig.  2-t).  Upon 
this  a  fragment  of  porcelain  (/),  of  fuch  a  fize  as  not  to  tall  in 
between  the  tubes,  was  laid.  Then  a  cylinder  of  chalk  (w)  was 
drefled,  fo  as  nearly  to  fit  and  fill  up  the  infide  of  the  large  tube, 
one  end  of  itbeing  rudely  cut  into  the  form  of  a  cone.  This  mals 
being  then  introduced,  with  its  cylindrical  end  downwards, 
was  made  to  prefs  upon  the  fragment  of  porcelain  (l ).  I  then 
dropped  into  the  fpace  ( n ),  between  the  conical  part  of  this 
ruafs  and  the  tube,  a  fet  of  fragments  of  chalk,  of  a  fize  be¬ 
yond  what  could  poflibly  fall  between  the  cylindrical  part  and 
the  tube,  and  prefled  them  down  with  a  blunt  tool,  by  which 
the  chalk  being  at  the  fame  time  cru filed  and  rammed  into 
the  angle,  was  forced  into  a  mafs  of  fome  folidity,  which  ef- 
fe£tual!y  prevented  any  thing  from  palling  between  the  large 
mafs  of  chalk  and  the  tube.  In  praftice,  I  have  found  this 
method  always  to  anfwer,  when  done  with  care,  I  covered 
the  chalk,  thus  rammed,  with  a  flratum  of  pounded  flint  ( o ), 
and  that  again  with  pounded  chalk  (p)  firmly  rammed.  In 
this  manner,  I  filled  the  whole  of  the  large  tube  with  alternate 
layers  of  fllex  and  clnlk  ;  the  muzzle  being  always  occupied 
with  chalk,  which  was  eafily  preifed  into  a  mafs  of  tolerable 

firmnefs 
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firmnefs,  and,  lutTering  no  change  in  very  low  heats,  excluded  Continuation  of 
the  fufible  metal  in  the  fird  flages  of  the  experiment.  experiment.*^ 

The  large  tube,  thus  filled,  was  placed  in  the  cradle,  fome-  .  , 
times  with  the  muzzle  upwards,  and  fometimes  the  reverfe.  I 
have  frequently  altered  my  views  as  to  that  part  of  the  ar¬ 
rangement,  each  mode  podeding  peculiar  advantages  and  dis¬ 
advantages.  With  the  muzzle  upwards,  (as  (hewn  in  Fig.  24  and 
25),  the  bed  Security  is  afforded  againd  the  intrudon  of  the  fufi¬ 
ble  metal ;  becaufe  the  air,  quitting  the  air-tube  in  the  working 
pofition,  occupies  the  upper  part  of  the  barrel;  and  the  fufible 
metal  Hands  as  a  liquid  (at  q,  Fig.  25.)  below  the  muzzle  of  the 
tube,  fo  that  all  communication  is  cut  od',  between  the  liquid 
metal  and  the  inficle  of  the  tube.  On  the  other  hand,  by  this 
arrangement,  the  final!  tube,  which  is  the  fiducial  part  of  the 
apparatus,  is  placed  at  a  condderable  diftance  from  the  breech 
of  the  barrel,  fo  as  either  to  undergo  let's  heat  than  the  upper 
part,  or  to  render  it  necedary  that  the  barrel  be  thrud  high  into 
the  muffle. 

With  the  muzzle  of  the  large  tube  downwards,  the  inner 
tube  is  placed  (as  dievvn  in  Fig.  22),  fo  as  dill  to  have  its 
muzzle  upwards,  and  in  contact  with  the  breech  of  the  large 
tube.  This  has  the  advantage  of  placing  the  (mall  tube  near 
to  the  breech  of  the  barrel:  and  though  there  is  here  lefs  fe- 
curity  againd  the  intrudon  of  liquid  metal,  I  have  found  that 
a  point  of  little  contequence;  fince,  when  the  experiment  is 
a  good  one,  and  that  the  carbonic  acid  has  been  well  con¬ 
fined,  the  intrudon  feldom  takes  place  in  any  pofition.  In 
whichever  of  the  two  oppodte  pofitions  the  large  tube  was 
placed,  a  pyrometer  was  always  introduced,  fo  as  to  lie  as  near 
as  podible  to  the  fmall  tube.  Thus,  in  the  fird-mentioned 
podtion,  the  pyrometer  was  placed  immediately  below  the 
large  tube,  and,  in  the  other  podtion  above  it ;  fo  that,  in  both 
cafes,  it  was  feparated  from  the  carbonate  by  the  thicknefs 
only  of  the  two  tubes. 

Much  room  was  unavoidably  occupied  by  this  method, 
which  necedarily  obliged  me  to  ufe  fmall  quantities  of  car¬ 
bonate,  the  tubjedl  of  experiment  feldom  weighing  more  than 
10  or  12  grains,,  and  in  others  far  lefs*. 

On 

*  I  meafured  the  capacity  of  the  air-tubes  by  means  of  granu¬ 
lated  tin,  adting  as  a  fine  and  equal  land.  By  comparing  the  weight 

of 


402 


ACTION  OF  HEAT  MODIFIED 


"Experiment 
made  with  the 
foregoing  pre¬ 
cautions.  The 
heat  amounted 
to  64°  Wedg¬ 
wood.  The 
carbonates  had 
loft  gas  and  un¬ 
dergone  fuiiun. 


Experiment  in 
which  the  barrel 
failed  after  its 
contents  had  un¬ 
dergone  fulion. 


Oil  (he  1  llh  of  April,  1S03,  with  a  barrel  of  old  fablo 
iron  having  a  bore  of  0.75  of  an  inch,  I  made  an  experi* 
ment  in  which  all  (hefe  arrangements  were  put  in  pr  act  fee. 
The  large  tube  contained  two  tmall  ones  ;  one  filled  with 
fpar,  and  the  other  with  chalk.  I  conceived  that  the  heat  had 
rifen  to  33*,  or  fomevvhat  higher.  On  melting  the  metals 

the  cradle  was  thrown  out  with  confiderable  violence.  The 

*  % 

pyrometer,  which,  in  tin’s  experiment,  had  been  placed 
within  the  barrel,  to  my  aftonifhment,  indicated  64°.  Yet 
all  was  tound.  The  two  little  tubes  came  out  quite  clean  and 
uncontaminated.  The  fpar  had  loft  17.0  per  cent,  the  chalk 
10.7  per  cent.  The  Ipar  was  half  funk  down,  and  runagainft 
ihe  tide  of  the  little  lube  :  Its  furface  was  fiiining,  its  texture 
fpongy,  and  it  was  computed  of  a  tranfparent  and  jelly-like 
lubftance.  The  chalk  was  entirely  in  a  fiate  of  froth.  This 
experiment  extends  our  power  of  adlion,  by  fhewing,  that 
comprefiion,  to  a  confiderable  degree,  can  be  carried  on  in  to 
great  a  heat  as  61°.  It  teems  likevvife  to  prove,  that,  iu  fome 
of  the  late  experiments  with  the  tquare  barrel,  the  heat  had 
been  much  higher  than  was  fuppofed  at  the  time,  from  the  in¬ 
dication  of  the  pyrometer  placed  on  the  breech  of  the  barrel; 
and  that  in  fome  of  them,  particularly  in  the  laft,  it  rnuft  have 
rilen  at  leaft  as  high  as  in  the  prefent  experiment. 

On  the  2ift  of  April,  1S03,  afimilar  experiment  w’as  made 
with  a  new  barrel,  bored  in  a  Iquare  bar  of  old  fable,  of  about 
two  and  a  half  inch  in  diameter,  having  its  angles  merely 
rounded;  the  inner  tube  being  filled  with  chalk.  The  heat 
was  maintained  during  feveral  hours,  and  the  furnace  allowed 
to  burn  out  during  the  night.  The  barrel  had  the  appearance 
ot  foundnefs,  but  the  metals  came  oft’  quietly,  and  the  carbon¬ 
ate  was  entirely  calcined,  the  p)  romeier  indicating  63°.  On 
examination,  and  after  beating  oft'  the  (moolh  and  even  fcale 
o!  oxide  peculiar  to  the  old  fable,  the  barrel  was  found  to  have 
•yielded  in  its  peculiar  manner;  that  is,  by  the  opening  of  the 
longitudinal  fibres.  This  experiment,  notwithftanding  the 
failure  of  the  barrel,  was  one  of  the  moft  inlerefting  I  had 

of  this  tin  with  an  equal  hulk  of  water,  I  found  that  a  cubic  inch 
of  it  weighed  1330.6  grains,  and  that  each  grain  of  it  correfponded 
to  0.00075  of  a  cubic  inch.  From  thelc  data  I  was  able,  with  to¬ 
lerable  accuracy,  to  gage  a  tube  by  weighing  the  tin  required  to 

fill  it. 


made. 


BY  COMPRESSION. 


403 


made,  fince  it  afforded  proof  of  complete  fuft'on.  The  car* 
bonate  had  boiled  over  the  lips  of  the  little  tube,  (landing,  as 
juft  defcribed,  with  its  mouth  upwards,  and  had  run  down  to 
within  half  an  inch  of  its  lower  end  :  moft  of  the  fubftance  was 
in  a  frothy  fiate,  with  large  round  cavities,  and  a  fliining  fur- 
face;  in  other  parts,  it  was  interfperfed  with  angular  malfes, 
which  have  evidently  been  lurrounded  by  a  liquid  in  which  they 
floated.  It  was  harder,  I  thought,  than  marble;  giving  no 
effervescence,  and  not  turning  red  like  quicklime  in  nitric 
acid,  which  (eemed  to  have  no  effedt  upon  it  in  the  lump.  It 
was  probably  a  compound  of  quicklime  with  the  fubftance  of 
the  tube. 

With  the  fame  barrel  repaired,  and  with  others  like  it, 
many  limilar  experiments  were  made  at  this  time  with  great 
fuccefs  ;  but  to  mention  them  in  detail,  would  amount  nearly 
to  a  repetition  of  what  has  been  (aid.  I  fhail  take  notice  of 
only  four  of  them,  which,  when  compared  together,  throw 
much  light  on  the  theory  of  thefe  operations,  and  likewife 
feem  to  eftablifh  a  very  important  principle  in  geology.  Thefe 
four  experiments  differ  from  each  other  only  in  the  heat  em¬ 
ployed,  and  in  the  quantity  of  air  introduced. 

The  firft  of  thefe  experiments  was  made  on  the  27  th  of  Account  of  Tome 
April  1803,  in  one  of  the  large  barrels  of  old  fable,  with  all  the  experiments  at 
above-mentioned  arrangements.  The  heat  had  rjfen,  contrary  heaL.  The 
to  my  intention,  to  73°  and  79°.  The  tubes  came  out  un- caibonate  moft 
contaminated  with  fufible  metal,  and  everything  bore  the  ap-  ^that 
pearance  of  foundnefs.  The  contents  of  the  little  tube,  con-  which  had  fuf- 
fifting  of  pounded  chalk,  and  of  a  fmall  piece  of  lump-chalk,  0f 

came  out  clean,  and  quite  loofe,  not  having  adhered  to  the  iime-ftone  and 
infide  of  the  tube  in  the  (malleft  degree.  There  was  a  lofs  ofofmarMe,  which 
41  per  cent,  and  the  calcination  feemed  to  be  complete. ;  the  carbonlC  acid, 
fubftance,  when  thrown  into  nitric  acid,  turning  red,  without 
effervescence  at  firft,  though,  after  lying  a  few  minutes,  fome 
bubbles  appeared.  According  to  the  method  followed  in  all 
thefe  experiments,  and  lately  defcribed  at  length,  (and  fliewn  in 
Fig.  24  and  2.5),  the  large  tube  was  filled  over  the  fmall  one, 
with  various  mafies  of  chalk,  fome  in  lump,  and  fome  rammed 
into  it  in  powder;  and  in  the  cradle  there  lay  fome  pieces  of 
chalk,  filling  up  the  (pace,  lo  that  in  the  cradle  there  was  a 
continued  chain  of  carbonate  of  four  or  five  inches  in  length. 

The  fubftance  was  found  to  be  lefs  and  let*  calcined,  the  more 

it 
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il  was  removed  from  the  breech  of  the  barrel,  where  the  heat 
was  greateft.  A  fmall  piece  of  chalk,  placed  at  (he  diftarrce 
ot  halt  an  inch  Irom  the  fmall  tube,  had  tome  fjline  fubftance 
in  the  heart,  larrounded  and  intermixed  with  quicklime,  dif- 
tinguifbed  by  its  dull  white.  In  nitric  acid,  this  fubftance  be¬ 
came  red,  but  cffervefced  pretty  britkl  ;  the  effervefcence 
continuing  till  the  whole  was  diffolved.  The  next  portion 
of  chalk  was  in  a  firm  hate  of  limeftone;  and  a  lump  of 
ehaik  in  the  cradle,  was  equal  in  perfection  to  any  marble  I 
have  obtained  by  compreflion  :  (he  two  lad-mentioned  pieces 
o I  chalk  effervefeing  with  violence  in  the  acid,  and  (hewing 
no  rednefs  when  thrown  into  it.  Thefe  facts  clearly  prove, 
that  the  calcination  of  the  contents  ot  the  fmall  lube  had  been 
internal,  owing  to  (he  violent  heat  which  had  feparaled  its 
acid  from  the  moft  heated  part  of  the  carbonate,  according 
to  the  theory  already  hated.  The  foundnefs  of  the  barrel  was 
proved  by  the  complete  hate  of  thefe  carbonates  which  lay 
in  lefs  heated  parts.  The  air-lube  in  this  experiment  had  a 
capacity  ot  0,29,  nearly  one-third  of  a  cubic  inch. 

Another  expe-  The  lecond  of  ihefe  experiments  was  made  on  the  29th  of 
fiment  in  which  April,  in  the  fame  barrel  with  the  iah,  after  it  had  afforded 
J‘  fome  good  refults.  The  air-tube  was  reduced  to  one-third 
of  its  former  bulk,  that  is,  to  one-tenth  of  a  cubic  inch. — 
The  heat  rofe  to  60 w.  The  barrel  was  covered  externally 
with  a  black  fpongy  fubfiance,  the  con  (tan  t  indication  of  fai¬ 
lure,  and  a  fmall  drop  of  white  metal  made  its  appearance. 
The  cradle  was  removed  without  any  explofion  or  hiding. 
The  carbonates  were  entirely  calcined.  The  barrel  had  yield¬ 
ed,  but  had  redded  well  at  drd;  for  the  contents  of  the  little 
tube  were  found  in  a  complete  date  of  froth,  and  running 
with  the  porcelain. 

Third  experi-  The  third  experiment  was  made  on  the  30th  of  April,  in 

merit,  very  thin  another  fimilar  barred  Every  circumftance  was  the  tame  a3 
tufion.  .  ■' 

in  the  two  lad  experiments,  only  that  the  air-tube  was  now- 

reduced  to  half  its  lad  bulk,  that  is,  to  one-twentieth  of  a  cu¬ 
bic  inch.  A  pyrometer  was  placed  at  each  end  of  the  large 
lube.  The  uppermod  gave  41°,  the  other  only  15°.  The 
contents  of  the  inner  lube,  had  loft  16  per  cent,  and  were  re¬ 
duced  to  a  moft  beautiful  date  of  froth,  not  very  much  injured 
by  the  internal  calcination  and  indicating  a  thinner  ftate  of 
fufion  than  had  appeared. 
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The  fourth  experiment  was  made  on  the  2d  of  May,  like  Fourth  expen¬ 
se  reft  in  all  refpefts,  with  a  ftill  fmaller  air-tube,  ot  0.0318,  heater "pt-etTu re, 
being  lefs  than  one  thirtieth  of  a  cubic  inch.  The  upper  py-  t'ufion  at  a  mo- 
fometer  gave  25°,  ahd  the  under  one  16°  :  The  low-eft  mattes  lote* of 

of  carbonate  werelcarcely  atfefted  by  the  heat.  The  contents  carbonic  acid, 
of  the  little  tube  loft  2.9  per  cent,  both  the  lump  and  the 
poutided  chalk  were  in  a  fine  faline  ftate,  and,  in  feveral  places, 
had  run  and  fpread  upon  the  infide  of  the  tube,  which  I  had 
not  expected  to  fee  in  fuch  a  low'  heat.  On  the  upper  furface 
of  the  chalk  rammed  into  the  little  tube,  which,  after  its  in¬ 
troduction  had  been  wiped  fmootb,  were  a  fet  of  white  crys¬ 
tals,  with  fhining  facettes,  large  enough  to  be  diftinguithed  by 
the  naked  eye,  and  Teeming  to  rife  out  of  the  mafs  of  car¬ 
bonate.  I  hkewife  obferved,  that  the  folid  mafs  on  which 
ihefe  cryftals  ftood,  was  uncommonly  tranfparent. 

In  thefe  four  experiments,  the  bulk  of  the  included  air  was  Obfervations : 

fucceftively  diminilhed,  and  by  that  means  its  elafticity  in-  ful"10,n  ta!i66 

creafed.  The  confequence  was,  that  in  the  fir  ft  experiment,  heats  when  the 

where  that  elafticity  was  the  leaft,  the  carbonic  acid  was  e(caPe  pf  carbo- 

J  ...  me  acid  is  pre- 

allowed  to  feparate  from  the  lime,  in  an  early  ftage  of  the  ve,ited.  The 

riling  heat,  lower  than  the  fufing  point  of  the  carbonate,  and  a^dadts  as  a 
complete  internal  calcination  was  effected.  In  the  fecond 
experiment,  the  elaftic  force  being  much  greater,  calcina¬ 
tion  was  prevented,  till  the  heat  rofe  fo  high  as  to  occafion 
the  entire  fufton  of  the  carbonate,  and  its  aftion  on  the  tube, 
before  the  carbonic  acid  was  fet  at  liberty  by  the  failure  of 
the  barrel.  In  the  third  experiment,  with  ftill  greater  elaftic 
force,  the  carbonate  was  partly  calcined,  and  its  fufton 
accompliftieci,  in  a  heat  between  41°  and  13°.  In  the  Iaft 
experiment,  wrhere  the  force  was  ftrongeft  of  all,  the  carbon¬ 
ate  was  almoft  completely  protefted  from  decompoftlion  by 
beat,  in  confequence  of  which  it  cryftallized  and  afted  on  the 
tube,  in  a  temperature  between  23°  and  16°.  On  the  other 
hand,  the  efficacy  of  the  carbonic  acid  as  a  flux  on  the  lime, 
and  in  enabling  the  carbonate  to  aft  as  a  flux  on  other  bodies, 
was  clearly  evinced ;  fince  the  firft  experiment  proved  that ' 
quicklime  by  itfelf  could  neither  be  melted,  nor  aft  upon  porce¬ 
lain,  even  in  the  violent  heat  of  799  ;  whereas,  in  the  laft 
experiment  where  the  carbonic  acid  was  retained,  both  of 
thefe  eftefts  took  place  in  a  very  low  temperature. 

(To  be  continued.) 
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Obfervations  on  ike  F.ffcct  of  Madder  llout  on  the  Bones  of  Ani¬ 
mals.  By  Mr.  B.  Gibson.*  , 

Account  of  the  1  HERE  is,  perhaps,  no  phenomenon,  which  occurs  in  an 

fnft  diicovery  of  anjmaj  hod y  more  curious,  than  the  tinge  communicated  to 
the  property  of  ....  °  . 

madder  to  tinge  the  bones  of  living  animals,  whole  food  has  been  mixed  with 
the  bones  of  madder  root.  This,  like  many  other  falls,  to  which  no  reafon- 
ing  a  priori  could  have  directed  us,  was  difeovered  by  chance. 
Mr.  Belcher,  dining  with  a  calico  printer  on  a  leg  of  frelh 
pork,  was  furprized  that  the  bones,  in  Head  of  po  (Telling  their 
ufual  whilenefs,  were  of  a  deep  red  colour;  ami  on  enquiring 
the  caufe  of  it,  w'as  informed,  that  the  pig  had  been  fed  upon 
the  refule  of  the  dyers’  vats,  and  had  received  To  much  of  the 
colouring  matter  of  madder  into  the  fyftem,  that  its  bones 
wrere  dyed  by  it.  So  interefting  a  fact  has  attracted  very  much 
the  attention  of  anatomifts,  and  has  been  ufed  in  many  phyft- 
ological  and  pathological  enquiries;  it  may  not  therefore  be 
uninterefting  to  give  a  fhort  hii'tory  of  the  phenomena  connected 
with  it,  and  the  purpofes  to  which  it  has  been  applied,  previ¬ 
ous  to  entering  upon  the  more  immediate  object  of  this  paper. 
Experiments  Many  experiments  have  been  made  to  alcertain  how  long 

morV' e  a  ^ime  required  to  produce  the  tinge,  and  whether  it  be 
quickly  given  to  permanent  or  only  temporary.  Belcher  and  Morand,  about 

the  bones  of  the  fame  t|me  mixed  madder  root  w'ith  the  food  of  chickens 
growing  animals..  . 

and  young  pigeons.  The  refult  of  their  obiervations  was, 
that  the  tinge  was  more  quickly  communicated  to  the  bones 
of  growing  animals,  than  to  the  bones  of  animals  which  had 
already  completed  their  growth;  the  bones  of  young  pigeons 
being  tinged  of  a  role-colour  in  twenty- four  hours,  and  of  a 
deep  fcarlet  in  three  days;  whilft  the  bones  of  adult  animals 
Short  time  and  only  exhibited  a  rofe-colour  in  fifteen  days.  They  found  the 
tinge  moft  intenfe  in  the  (olid  parts  of  thole  bones,  which  were 
neareft  to  the  centre  of  circulation  ;  whilft  in  bones  of  equal 
folidity,  at  a  greater  diftance  from  the  heart,  the  tint  was 
more  faint.  The  dye  was  deep  in  proportion  to  the  length  of 
time  the  madder  had  been  continued,  and  when  it  was  difeon- 
tinued,  the  colour  gradually  became  more  and  more  faint,  till 
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it  entirely  difappeared.  According  to  Ihe  experiments  of  lliefe 
gentlemen,  other  vegetable  dyes,  fucli  as  logwood,  turmeric 
and  alkanet  root,  did  not  communicate  their  refpedive  tints 
to  the  bones. * 

This  efle6t  of  madder  upon  the  bones,  was  foon  afterwards 
made  ufe  of  by  Du  Hamel,  in  his  attempt  to  prove  the  man¬ 
ner  in  which  the  bones  of  animals  are  encreafed  in  thicknefs. 
Obferving  in  the  vegetable  kingdom,  that  the  bark,  by  a  fort 
of  (ecretion,  formed  the  ligneous  part  of  a  tree,  in  fuccetlive 
layers ;  fo  he  conceived  that  the  periotteum,  or  membrane  fur¬ 
rounding  bones,  being  converted  into  ofTeous  matter,  en- 
creafed  their  diameter  by  adding  to  them  concentric  laminae 
in  fucceffion.  In  order  to  prove  the  juftnefs  of  his  opinion,  he 
mixed  the  food  of  a  cock  with  madder  root  fora  month,  with¬ 
held  it  for  a  month,  and  then  gave  it  again.  He  afterwards 
killed  tire  animal,  and  upon  infpeclion  thought  he  obferved  the 
appearance  which  he  expe&ed  ;  viz.  two  layers  of  red  bone 
inclofing  one  of  white,  correfponding  to  the  periods  of  the 
madder's  being  given  or  withheld. 

This  experiment,  and  fome  others  related  by  Du  Hamel, 
appear  to  be  conclufive  in  favour  of  the  theory,  which  he 
wifhed  to  eftablifh ;  and  as  they  were  conduced  by  a  phvfio- 
logift  of  high  character,  the  accuracy  of  the  obfervations  could 
not  have  been  doubted,  had  thefe  experiments  flood  alone. 
But  when  they  are  compared  with  fome  of  his  own  previous 
experiments,  and  thofe  of  other  authors,  it  is  difficult  to  re¬ 
concile  them.  In  lome  of  Du  Hamel's  experiments,  for  in- 
ftance,  the  bones  of  a  cock  were  tinged  of  a  rofe-colour 
through  their  whole  fubtlance  in  fixteen  days,  and  thofe  of 
young  pigeons  of  a  deep  fcarlet  in  three  days.  In  feveral  ex- 
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Du  Hamel  ufed 
this  property  to 
lhevv  the  growth 
of  bones. 


It  is  very  doubt¬ 
ful  whether  that 
growth  could  be 
fo  indicated. 


*  From  fome  experiments  I  made  on  young  pigeons,  I  found 
that  a  confiderable  quantity  of  logwood,  in  the  form  of  extract, 
communicated  an  evidently  purple  tint  to  the  bones.  With  regard 
to  turmeric,  it  appears  to  be  altered  in  its  colour  by  paffing  through 
the  digeftive  organs,  for  the  foeces  of  the  animals,  who  .ook  it  in 
confiderable  quantity,  were  conftantly  green  :  whilft  either  log¬ 
wood  or  madder  root  exhibited  their  refpective  hues  after  paffing 
through  the  inteflines.  Saffron  exiiibits  properties  different  from 
any  of  thefe  lubflances  3  for  though  a  pigeon  took  it  in  conlider- 
able  quantity,  and  thereby  had  its  foeces  tinged,  yet  no  perceptible 
alteration  of  colour  was  produced  in  its  bones. 

F  f  2 
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Late  experi¬ 
ments  of  Dr. 
M‘ Donald  on 
the  hones* 


Very  curious 
procefs  of  a 
bone  deftroyed, 


—and  tlie  regu 
Ur  procefs  of 


periments  I  have  made  on  (he  fubjefl,  I  have  found  the  bones  N 
ot  )oung  pigeons  tinged  of  a  uniform  rofe-colour,  internally 
as  well  as  externally,  in  twenty-four  hours.  This  communi¬ 
cation  of  colour  to  the  whole  fubftance  of  the  oflfeous  fyftera 
in  fo  fiiort  a  time,  makes  it  highly  improbable  that  the  laminated 
appearance,  remarked  by  Du  Hamel,  was  produced  by  the 
new  formation  of  red  and  while  ofleous  lavers,  correfponding 
to  the  times  (months)  the  madder  had  been  given  or  withheld. 

F or,  as  Mr.  John  Hell  very  juftiy  remarks,*  “  If  a  bone  (bould 
increale  by  layers  thick  enough  to  be  vitible  and  of  a  diflinft 
line,  and  fuch  layers  be  continually  accumulated  upon  each 
other  every  week,  what  kind  of  bone  fiiould  this  grow  to?” 
The  only  way  in  which  we  can  reconcile  with  each  other  the 
phenomena  obferved  in  the  different  experiments,  and  account 
for  their  apparent  contradiction,  is,  by  fuppofing  that  Di» 
.Hamel  miltook  for  an  obfcurely  laminated  appearance,  the  va¬ 
riety  in  the  tint,  which  is  more  deeply  communicated  to  the 
more  folid,  and  more  faintly  to  the  lets  compact  parts  of  a 
bone. 

This  property  of  madder  of  tinging  the  bones  of  animals, 
has  lately  been  employed  by  Dr.  M‘Donald,t  in  his  ingenious 
refearches  into  the  formation  and  death  of  bones.  Amongft 
other  obje&s,  he  attempted  to  afeertain  in  what  manner  and 
how  foon  a  cylindrical  bone  is  regenerated  to  fupply  the  place 
of  one  artificially  killed.  As  the  procefs  is  highly  curious,  I 
lhall  briefly  relate  the  principal  points. 

Dr.  M‘Donald*s  experiments  were  made  by  amputating  the 
proper  leg-bone  of  young  pigeons  or  chickens  immediately 
above  the  joint.  The  marrow  was  then  extracted,  and  the 
cavity  which  contained  it,  filled  with  lint.  This  procefs  cauled 
the  death  of  the  bone,  and  the  formation  of  a  new  bone  fur¬ 
rounding  that  deflroyed  enfued.  Immediately  after  the  expe¬ 
riment,  the  animal  had  its  food  mixed  w’ith  madder  root,  and 
the  part  was  infpe&ed  in  different  animals,  at  different  pe¬ 
riods. 

On  examination  three  days  afterwards,  the  periofteum  or 
Enveloping  membrane,  was  found  much  thickened ;  and  un¬ 
derneath  it  a  gelatinous  humour  was  eflufed,  furroundiug  the 


*  Anatomy  of  the  bones.  See.  p.  15. 
f  Difputatio  inauguralis  de  Nccrofi  ac  Callo. 
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dead  bone,  and  fpotted  with  red  ofleous  nuclei ;  proving  (hat 
the  regeneration  of  the  bone  had  commenced  at  this  early  pe¬ 
riod.  * 

In  feven  days  the  new  bone  was  found  foft  and  flexible,  not 
to  be  diftinguifhed  from  cartilage  or  griftle,  except  by  the  red 
tint  the  madder  had  communicated  to  it;  yet  the  bone  deftroyed 
was  not  at  all  coloured,  although  the  other  bones  of  the  animal 
had  acquired  a  bright  red.  From  this  time  the  new  bone  con¬ 
tinued  to  encreafe  in  hardnefs,  furrounding  the  old  one  like  a 
flieath.  The  latter  in  about  three  weeks  was  fo  loofe  as  to  be 
drawn  out,  and  in  about  fifteen  days  from  this  time,  the  cavity 
ot  the  regenerated  bone  was  filled  with  marrow,  and  in  every 
refpect  performed  the  office  of  that  for  which  it  was  a  tubfti- 
tute.  This  may  be  confidered  as  a  general  outline  of  the  pro- 
greflive  changes  which  take  place  during  the  regeneration  of 
a  cylindrical  bone,  in  a  young  animal,  fuch  as  a  pigeon,  or 
chicken ;  and  the  fame  procefs  is  frequently  performed  in  the 
/human  body,  when,  from  fome  internal  caule,  the  life  of  a 
bone  is  deftroyed.  Thefe  changes  involve  many  interefting 
particulars;  but  the  circumftance  moft  immediate!)  connected 
with  the  fubject  of  this  paper  is,  that  although  the  flia ft  of  the 
bone  required  three  weeks  for  its  renewal,  yet  in  feven  days 
the  ofleous  lyftem  generally  had  acquired  a  bright  red.  Now 
it  we  explain  this  change  in  colour  according  to  the  common 
opinion  of  abforption  of  the  white,  and  depofttion  of  the  red 
ofleous  matter,*  we  muft  neceflarily  draw  this  conclufion;  that 
the  ofleous  (yftem  of  the  animal  will  be  renewed  three  times 
during  the  period,  which  the  formation  of  the  fubftilute  bone 
requires;  a  conclution  which  we  tliould  be  inclined  to  reject 
merely  from  its  improbability.  But  betides  this,  the  appear- 


— its  regenera¬ 
tion. 


Inference. 

From  the  very 
fpeedy  acquifi- 
tion  and  fubfe- 
quent  lots  of  the 
red  colour  that 
the  ofleous  fyf- 
tem  was  natural¬ 
ly  abforbed  and 
renewed  in  that 
period. 


*  The  common  opinion  of  phyfiologifts,  with  regard  to  this  cu¬ 
rious  fa<ft,  is,  that  when  a  bone  becomes  red,  during  the  exhi¬ 
bition  of  madder  root,  the  white  ofleous  particles  which  compofed 
it,  have  been  entirely  removed  by  abforption  and  replaced  by  new 
ofleous  matter  of  a  red  colour:  and  when  a  bone  aflumes  its  na¬ 
tural  colour,  thefe  red  particles  have  been  removed  and  replaced  by 
white.  If  this  be  the  fa6I,  it  neceflarily  follows,  that  an  animal 
has  at  leaft  fifty-two  new  lets  of  bones  in  a  year;  for  the  ofleous 
fyftem,  according  to  the  experiments  of  the  moft  refpe<ftable  phy¬ 
fiologifts,  acquires  a  deep  red  tint  from  madder  in  one  week,  and 
aflumes  its  natural  colour  in  another. 


ance 
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Caufe  of  doubt. 


The  bones  are 
alone  reddened 
by  madder,  be- 
caufe  the  phof- 
phate  of  lime 
acts  a  mor¬ 
dent  on  the 
madder. 


The  red  matter 
is  a  kind  of 
lake. 


ance  of  (he  parts  ftrongly  militate  againft  it— for,  il  we  m^y 
judge  at  all  of  (he  adivify  of  the  proc;fs  in  the  two  parts,  by 
their  comparative  degrees  of  vafcularity,  that  employed  in 
forming  the  fubftitute  bone  fa r  exceeds  that  going  on  in  the 
ofleous  fyflem  generally  ;  one  ftriking  phenomenon  attending 
the  regeneration  of  a  bone  being,  the  very  high  degree  of  in- 
creafed  vafcularity  w’hich  the  parts  employed  in  the  procefs 
rapidly  afluroe. 

After  this  effed  of  madder  upon  the  bones  was  known,  it 
long  remained  a  myfler>,  why  fome  other  white  parts  of  the 
body,  fuch  as  nerves,  cartilages  and  perioffeum,  were  not 
equally  liable  to  be  coloured  by  it,  as  the  bones.  This  fad,  I 
believe,  did  not  receive  any  explanation,  until  Dr.  Rutherford 
gave  a  very  ingenious  and  fatisfadory  one.  When  fpeaking 
of  this  property  of  madder,  he  fays,*  “  We  have,  in  the  fad 
before  us,  a  beautiful  example  of  a  particular  cafe  of  chemical 
altrudion  ;  fuch  as  in  numberlefs  inftances,  is  obferved  to  take 
place  between  the  colouring  particles  of  both  animal  and  ve¬ 
getable  fubfiances  and  various  other  bodies,  efpecially  earths 
and  earthy  falls,  and  oxides  of  metals.  So  firong  is  the  affi¬ 
nity  of  the  colouring  matter  to  thcle  bodies,  that  it  is  fre¬ 
quently  obferved  to  quit  the  menlfruum,  in  which  it  may 
chance  to  be  diflolved,  to  unite  with  them:  they,  in  confe- 
quence  of  its  union,  acquiring  a  particular  tinge,  whilfl  the 
menftruum  is  proportionably  deprived  of  colour.  From  this 
principle,  this  mutual  attradion,  is  deduced  t he  various  ufe  of 
thofe  bodies  as  mordents,  as  they  are  called,  intermedia,  or 
means  for  fixing  the  colours  in  d\ing  or  fiaining  thread  or 
cloth,  whether  it  be  compofed  of  animal  or  vegetable  mate¬ 
rials.  Upon  the  fame  principle  depends  the  preparation  of 
thofe  pigments  known  to  painters  under  the  name  of  lakes ; 
thefe  are  truly  precipitates  of  The  colouring  matter,  in  combi¬ 
nation  with  various  mordents,  as  their  bafis. — The  colouring 
of  the  bones  of  a  living  animal  by  means  of  madder,  is,  in 
every  circum fiance,  analogous  to  the  formation  of  thefe  lakes. 
The  colouring  matter  of  madder,  palling  unaltered  through 
the  digeflive  organs  of  the  animal,  enters  the  general  mafs  of 
fluids,  and  is' ‘diflolved  in  the  ferum  of  the  blood,  to  which. 


\ 
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*  See  Dr.  Bhke’s  inaugural  DifTertation.  De  dentium  forma* 

tione,  p.  It9. — 1798.  ,r?  * .  •*.  *  *'  * 
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indeed,  if  it  be  in  large  proportion,  it  communicates  a  fenll- 
bly  red  tinge.  But  there  is  always  prefent  in  the  blond,  and  in  — formed  as  it 
a  Jlatc  of  folution  in,  the  ft  runt,  a  quantity  of  the  earthy  matter  of  kefore^the 
the  bones,  phojphate  of  lime,  ready  to  be  depofited,  as  the  exigen-  tion. 
vies  of  the  animal  may  require.  Now  the  phojphate  of  lime  is  an 
excellent  mordent  to  madder ,  and  has  a  Jlrong  ajfinity  to  it,  and 
is  confequently  admirably  Jilted  to  afford  a  bafe  for  the  colouring 
matter  oj  it:  in  jack  experiments ,  therefore,  they  concrete  in  the 
fate  of  a  bright  red  lake,  whence  the  colour  of  the  bones  is  derived. 

That  this  is  actually  the  cafe,  may  be  fhewn  by  a  variety  of 
experiments.  Thus,  if  to  an  infufion  of  madder  in  diftilled 
water,  be  added  a  little  of  the  muriate  of  lime,  no  change  is 
perceived:  but  if  to  this  mixture  be  added  a  folution  of  the 
phofphate  of  foda,  immediately  a  double  ele&ive  attraction 
takes  place.  The  muriatic  acid  combining  with  the  foda,  re¬ 
mains  fufpended,  or  dillolved  in  the  water;  whilft  the  phof- 
phoric  acid,  thus  deprived  of  its  foda,  combines  with  the  lime 
which  the  muriatic  acid  parted  with,  and  forms  phofphate  of 
lime  or  earth  of  bones.  This  fubftance,  however,  being  in- 
foluble  in  wrater,  falls  to  the  bottom  ;  but  having  combined  at 
the  inftant  of  its  formation  with  the  colouring  matter  of  the 
madder,  they  fall  down  united  into  a  crirafon  lake;  precifely 
of  the  fame  tint  with  that  of  the  bones  of  young  animals, 
which  have  been  fed  with  madder.  From  this  fimple  repre¬ 
sentation  of  the  matter,  we  have  a  ready  explication  of  every 
circumffance  which  has  been  remarked  as  extraordinary  re- 
fpeCting  this  fubjeCt.” 

Whilft  Dr.  Rutherford  thus  gives  a  mod  fatisfaciory  expla-  Dr.  Rutherford 
nation  of  the  colour  of  madder  being  communicated  to  the  fo^Jonand  de- 
bones  alone,  of  all  the  white  parts  of  an  animal ;  we  find  that  portion, 
he  embraces  the  fame  opinion  as  other  phyfiologiih,  that  the 
ofTeous  materials  acquire  their  colour  previous  to  their  depo- 
(ition,  whilft  in  a  ftate  of  folution  or  mixture  in  the  blood; 
from  whence  they  are  afterwards  depofited,  and  concrete  in 
the  form  of  a  bright  lake.  In  no  part  of  his  ingenious  re¬ 
marks  does  he  hint  at  the  probability  that  the  bones  already 
formed  in  an  animal,  may,  during  the  ufe  of  madder,  become 
red,  and  after  its  difufe  gradually  refume  their  natural  colour, 
by  the  agency  of  a  power  entirely  independent  of  their  depo- 
fition  and  absorption :  that  this  is  probable  I  fliall  now  proceed 
to  prove. 


Before 
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More  particular  Before  it  was  difcovered  that  madder  poflefled  this  property 
thedoftrine^f  ,'n8*ng  bones,  phyflologifls  had  long  been  of  opinion,  that 
the  abforption  the  various  parts  of  the  body,  being  worn  out  by  t lie  perform-* 

ot^hcfpMteof”  aI1Ce  l^C'r  a<^*ons  anc^  functions,  were  gradually  removed, 
animals,  and  replaced  by  new  materials.  They  had  feen,  as  Mr. 

J.  Bell  obferves,  the  whole  ofleous  fyflern  by  the  morbid  re~ 
moval  of  its  folid  part,  rendered  fo  foft  and  flexible  as  to  bend 
under  the  common  weight  of  the  body  and  ordinary  a6tion  of 
parts ;  the  regeneration  of  many  bones  which  had  been  de- 
ltroyed  by  difeafe ;  the  rapid  abforption  of  fat  in  fome  dil- 
eafes,  and  its  fpeedy  reprodu&ion ;  and  laftly,  the  gradual 
change  which  the  fluids  of  the  body  undergo,  as  well  as  fome 
of  its  infenfible  parts,  the  hair  and  nails;  hence  they  fuppofed 
that  the  fame  procefs  of  change  and  renovation  went  on  in 
every  organ,  and  that  the  bodies  of  animals  were  not  compofed 
of  the  fame  identical  particles  of  which  they  would  conflft  at 
— fuppoied  to  be  fome  future  period.  This  procefs,  which  was  before  but  con- 
b»n"smed  m  theJe^urab  or  fupporled  by  analogy,  phyflologifls  confidered  as 
fully  proved  by  the  effects  of  madder  upon  the  leones.  They 
had  by  this  means  an  opportunity  of  feeing  the  bones  altered 
in  colour,  from  the  flighted  tint  to  the  deepeft  red  ;  they  could 
obferve  this  gradually  removed,  until  the  bones  had  regained 
their  natural  whitenefs  ;  and  explaining  the  whole  procefs  on 
the  principle  of  depofition  and  abforption,  they  confidered  it 
as  ocular  demonflration  of  a  mod  rapid  change  in  the  confti*. 
tuent  elements  of  a  part,  of  which,  from  its  folidity,  they 
could  fcarcely  have  believed  it  fufceptible. 

Probability  that  I  apprehend,  however,  that  it  is  by  giving  an  erroneous 
tins  explanation  explanation  of  the  phenomena  ;  by  fuppoting  that  a  change  in 
the  ofleous  particles  is  denoted  by  an  alteration  in  their  colour, 

that  phyflologifls  have  confidered  this  fact  as  conclufive. - 

However  indubitable  and  well  fupported  may  be  the  opinion, 
which  attributes  an  imperceptible  change  to  the  various  parts 
of  the  body,  we  fliall,  I  believe  difeover  upon  a  more  clofe 
examination,  that  it  is  b'y  no  means  fupported  by  the  appear¬ 
ances,  which  the  bones  difplay  on  the  exhibition  of  madder 
root.  The  rapid  change  in  their  particles,  which  fuch  ap¬ 
pearances  indicate,  when  explained  in  the  common  way,  is  com¬ 
pletely  at  variance  with  all  the  procelTes  performed  by  the 
hones,  both  in  their  healthy  and  difeafed  flates.  Thus  we 
find  the  formation  of  the  ofltfic  matter,  called  Callus  for  the 

*  . '  union 


ON  THE  BONES  OF  ANIMALS. 


413 


union  of  fradlured  bones,  or  the  exfoliation  of  a  part  of  a  bone,  F^r  the  procefles ‘ 

are  procelfes  requiring  a  confiderable  length  of  time  for  their 

performance.  In  Dr.  McDonald’s  experiments,  the  formation  flow. 

of  a  regenerated  bone  required  nearly  fix  weeks;  but  during 

the  fame  fpace  of  lime,  the  bones  of  the  fame  animal  would 

be  renewed  feveral  times,  if  the  common  explanation  of  the 

communication  and  difappearance  of  the  tinge  of  madder  were 

well  founded.  From  tnefe  circumffances,  I  am  led  to  believe 

that  the  appearances  produced  by  the  exhibition  of  madder, 

require  another  mode  of  explanation.  That  which  I  have  to 

offer  is  not  liable  to  the  fame  objections,  and  is  flrongly  fup- 

ported  by  comparative  experiments. 

It  was  obferved  by  Du  Hamel,  in  his  experiments,  that  the  A  fimple  expla* 
bones  of  animals  which  had  been  deeply  tinged  by  madder,  natlori  grounded 
by  long  expofure  to  air  loff  their  colour  and  became  white. — 

It  was  this  fact  which  fuggeffed  to  me  fimple  explanation  of 
the  procefs.  It  occurred  to  me,  that  if  any  one  of  the  com¬ 
ponent  parts  of  the  blood  naturally  exerted  a  ffronger  attrac¬ 
tion  for  the  colouring  matter  of  madder,  than  the  phofphale 
of  lime,  it  might  be  deprived  of  the  tint  by  a  chemical  power. 

In  order  to  prove  this,  as  far  as  I  could  by  experiment,  I  took  Theferam  of 
one  dram  of  the  phofphale  of  lime  tinged,  as  in  Dr.  Ruther-  ftron^er  attrac- 
ford’s  experiment,  and  expofed  it  for  half  an  hour  to  the  ac-  don  for  the 
tion  of  two  ounces  of  frefh  fcrum,  at  the  temperature  of  98  of* madlkr^thm 
degrees.  By  this  operation,  the  ferum  gradually  acquired  a  phofphate  of 
red  tinge,  whi-lft  the  phofphate  of  lime  was  proportionably  iime  ilas‘ 
deprived  of  colour.  In  a  comparative  experiment,  a  fimilar 
quantity  of  tinged  phofphate  of  lime  was  expofed  to  the  aCtion 
of  diffilled  water  under  fimilar  circumftances;  but  no  change 
took  place.  The  knowledge  of  this  ffrong  affinity  in  the  fe¬ 
rum  for  colouring  matter,  affords  an  eaty  and  fimple  explana¬ 
tion  of  the  effeCIs  of  madder  on  the  bones,  upon  the  principle 
of  chemical  attraction. 

Thus,  when  an  animal  has  madder  mixed  with  its  food,  the  Hence  the  bonrj 
blood  becomes  highly  charged  with  it,  and  imparts  the  fuper-  much  ladder 
abundant  colouring  matter  to  the  phofphate  of  lime,  contained  is  in  the  fyftem, 
in  the  bones  already  formed;  as  it  circulates  through  them  and  ^  ^ tvhen 
rhoiflens  them  throughout.  But  as  foon  as  an  animal  has  the  quantity  be- 
ceafed  to  receive  the  madder,  and  the  blood  is  freed  from  the 
colouring  matter  by  the  excretions,  the  ferum  then  exerts  its 
juperior  attra&ion,  aud  by  degrees  entirely  abftracls  it  from 
’  •  •  •  ’•  '  the 
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the  phofphate  of  lime,  and  the  bones  refume  their  natural 
whitenefs.  In  thort,  the  bones  are  at  one  time  dyed  by  the 
colouring  matter,  at  another  time  bleached  by  the  ferum. 
Phofphate  while  Whilft  I  have  attempted  to  explain  the  probable  manner  in 
not  ft'T>ndy  which  the  bones,  already  formed  in  an  animal,  at  one  time 
take  the  co-  receive,  and  at  another  are  deprived  of  the  colouring  matter 
iourmg  r.  0j.  n)at](|er^  j  byr  n o  means  intend  to  alTert  that  the  photphate 
of  1  ime  does  not  acquire  a  fimilar  colour  during  its  folution  in 
the  (erum,  or  at  the  time  it  is  precipitated  from  it  to  enter  into 
the  compofition  of  the  bones;  the  fact  is  indifputable.  I  have, 
however,  found  from  fome  experiments  lately  made  upon  a 
hen  during  oviparation,  that  only  a  flight  tinge  can  be  com¬ 
municated  to  the  {hell,  formed  whilft  a  large  quantity  of 
colouring  matter  is  circulating  with  the  blood.  So  flight  indeed 
is  the  blufh,  that  it  would  not  be  feen  by  a  common  oblerver, 
unlels  contrafled  with  a  natural  egg:  which  is  probably  the 
rcafon  why  it  has,  1  believe,  been  denied  by  phyfiologifls, 
that  the  fhell  of  an  egg  is  altered  by  the  exhibition  of  madder. 
It  this  may  be  confidered  as  a  teft  of  the  quantity  of  colouring 
matter,  which  the  phofphate  attradls  at  the  lime  it  is  fe  para  ted 
from  the  blood,  it  forms  another  flrong  argument  againli  the 
theory,  which  Dr.  Rutherford,  and  all  preceding  phyflologifls 
have  adopted ;  for,  confident  with  this  fu£t,  the  bones  ftiould 
never  exhibit  more  than  a  flight  blufh.  When  explained  upon 
the  principle  of  chemical  attraction,  we  fee  that  the  phenomena, 
exhibited  by  the  bones  of  an  animal,  by  giving  or  withholding 
madder  root,  give  no  fupport  to  the  opinion  that  the  various 
parts  of  the  body  continually  undergo  an  imperceptible  change  ; 
and  I  confider  it  a  fortunate  circnmftance  for  that  doctrine 
The  doftrine  of  that  fo  Ample  an  explanation  of  the  effect  of  madder  can  be 

a  rapid  and  con- given.  For  whilfl  fo  fpeciotis  a  fa<5i  has  been  confidered,  by 
tinual  change  is°  1  ...  J 

not  fupported  the  highefl  authorities,  as  complete  proof  of  the  imperceptible 

fcy  the  facts  ot  renovation  of  parts ;  the  rapid  change  in  the  conflituent 
bones  tinged  by  .  _  .  .  .  .  .  .  .  , 

the  m2ddcr.  elements  or  the  bones,  which  the  communication  and  dil- 

appearance  of  the  colour  indicates,  mufl  have  appeared 

aflonifliing  to  every  phy fiologifl.  Of  this  I  cannot  give  you 

a  flronger  Alliance  than  in  the  words  of  Mr.  J.  Bell.* 

Nothing,”  fays  he,  “  can  be  more  curious  than  this  continual 

renovation  and  change  of  parts  even  in  the  hardeft  bones. 

We  are  accufftimed  to  fay  of  (he  whole  body,  that  it  is  daily 


*  Anatomy  of  the  bones,  kc.  p.  13, 
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cijanp;ccl ;  that  the  older  particles  are  removed,  and  new  ones 
fupply  their  place;  that  the  body  is  not  now  the  fame  in¬ 
dividual  body,  that  it  was;  but  it  could  not  be  eatiiy  believed 
that  vve  (peak  only  by  guefs  concerning  the  fofter  parts,  which 
we  know  for  certain  of  the  bones.— -When  madder  is  given  to 
animals,  withheld  for  fome  time  and  then  given  again,  the 
colour  appears  in  their  bones,  is  removed,  and  appears  again 
with  fuch  a  hidden  change,  as  proves  a  rapidity  of  depofition 
and  ablorption  exceeding  all  likelihood  or  belief;  all  the  bones 
are  tinged  in  twenty-four  hours;  in  two  or  three  days  their 
colour  is  very  deep,  and  if  the  madder  be  left  off  but  fora  few 
days,  the  red  colour  is  entirely  removed.” 

Although  by  this  chemical  explanation  of  the  effect  of 
madder  upon  the  bones,  the  doctrine  of  the  imperceptible 
change  in  the  component  parts  of  animal  bodies,  lofes  the  fup- 
port  of  a  fa6t,  which  has,  fince  its  difeovery,  been  universally 
confulered  as  its  ftrongeft  proof;  nevertheiefs,  indifputable 
arguments,  derived  from  different  fources,  ftiil  place  that 
doctrine  amongft  the  beft  fupported  opinions  in  phyliology. 

V. 

On  Fairy  Rings  and  the  JJ’ajlc  of  Fijk  in  Scotland.  By  A.  T. 


To  Mr.  NICHOLSON. 


SIR, 


JLJL  AYING  frequently  noticed  the  fairy-rings  your  correfpond-  Obfervations 
ent,  M.  Florian  Jolly  mentions  in  your  Journal  for  February,  I  an,ft  i?c^un’y. 

}  J  f  J  whether  fairv 

fliould  be  g!ad  (o  know  from  him  whether  hares  or  rabbits  rings  may  not 

abounded  in  Broarllands  park,  as  I  have  generally  obferved  j,av,e  bcen  raadc 

1  °  J  by  hares  and 

thefe  rings  molf  prevalent,  in  light  fandy  foils,  particularly  rabbits. 
among  rabbit  burrows.  This  fpecies  of  foil  from  its  drynefs 
would  be  very  unfavourable  to  the  idea  of  thefe  things  being 
formed  from  a  central  heap  of  horfe  dung;  betides,  were  this 
the  caufe  of  them,  we  thould  expect  them  to  be  always  cir¬ 
cular,  or  when  not  circular,  that  thofe  parts  moft  remote  from 
the  centre  would  appear  not  to  have  benefited  to  ftrongly  from 
the  manure  as  thofe  which  were  nearer.  I  have  generally 
obferved  that  the  rings  were  com po fed  of  a  double  circle,  or 
rather  a  little  circular  path,  the  middle  of  which  appeared  to 

be 
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be  trodden,  and  the  edges  grown  up,  and  more  in  vigour 
than  any  of  the  furrounding  grafs.  I  had  occaofin  to  remark 
one  of  thofe  fairy-rings  lad  fummer:  it  was  perie&ly  circular, 
and  about  ten  feet  in  diameter,  it  was  fituated  at  the  edge  of 
a  c.opfe  wood,  and  in  a  vicinity  where  there  are  abundance  of 
both  hares  and  rabbits;  but  what  appeared  to  me  mod  fingular, 
was  its  being  interfered  exactly  through  the  middle,  by  a  well 
frequented  foot  path.  The  hare  is  rather  given  to  gravity, 
the  rabbit  is  more  playful;  but  whether  it  is  given  to  the 
amufement  oi  lounging  in  the  ring,  fume  of  your  more  inlormed 
correfpondents  may  be  enabled  to  inform  you. 


Fift  is  undcmbt-  I  OBSERVE  fome  of  your  correfpondents  have  got  into 
Scotland .td  a  controverfy  refpeding  the  wade  of  fifh  in  Scotland,  No 
doubt  can  ex  iff  upon  that  head;  not  however  arifing  from 
the  wafteful  difpofition  of  the  natives,  their  delicacy  in  ap¬ 
petite  or  fuperabundance  of  provifion,  but  from  the  want  of 
a  market  for  the  confumption  of  their  overplus.  To  talk  of 
Aberdeen  fifhermen  bringing  frefh  fifh  to  Newcaftle,  Norwich, 
or  Leeds,  is  as  ridiculous  as  to  propole  taking  them  to  Am- 
fterdam,  or  London;  for  befides  the  difficulty  of  again  making 
their  own  ports,  they  will  condantty  find  an  over-flocked 
market,  as  the  fame  weather  that  permits  them  to  fifh  will 
permit  their  neighbours  to  do  the  fame.  But  the  grand  caufe 
The  fiflieries  of  of  all  the  wafie  is  the  horrible  monopoly  which  their  country 

deftroyed^y  the  ^a^ours  uncier  refpedt  to  their  fait  laws,  where  for  the  fake 
operation  of  the  of  a  few  paltry  pans,  Englifh  fait  is  excluded  under  the 
fait  laws.  fevered  penalties,  although  it  can  be  delivered  in  any  part  of 
Scotland  at  one  half  the  price  that  we  are  forced  to  pay  for 
Scotch  fait  under  the  prefent  circumdanees.  (jive  them  fait 
at  a  cheap  rate,  it  it  does  not  permit  them  to  export  the  fifh, 
as  that  requires  capital  and  new  edablifbments,  it  w'ould  at 
lead  enable  them  to  fupply  the  interior;  a  thing  as  worthy  the 
attention  of  the  public  as  the  fupply  of  any  other  market  I 
know. 

-  Your  mod  obedient 

A.  T. 

MUrch  23,  1805. 


Litter 
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VI. 

Letter  from  Amicus  reflecting  the  fuppofed  JVajle  of  Crab-Ftjh 

in  Scotland. 


To  Mr.  NICHOLSON. 


SIR, 


x  , 

df  HE  very  refpe&abie  and  diftinguiflied  rank  which  the  Phi- 
fefophical  Journal  holds  among  the  periodical  publications  will 
at  all  times  prevent  its  becoming  the  vehicle  of  unnecefiary 
difpute  or  contradiction  :  yet  as  public  information  and  utility 
is  fometimes  promoted  by  the  correction  of  iniftakes,  when 
this  is  likely  to  be  the  cafe,  any  thing  that  can  elucidate  a  fa6i 
either  mifreprefented  or  partially  ftated,  is  doubtlefs  compati¬ 
ble  with  the  fpirit  of  your  publication.  In  your  4Sth  number 
it  is  ftated  by  an  Enquirer”  that  the  crab  filhery  is  to  pro¬ 
ductive  about  Arbroath  that,  after  boiling  them,  the  bodies  of 
the  crabs  are  thrown  away,  and  the  large  claws  only  brought 
to  table,  of  which  the  Enquirer  fays  he  has  been  a  witnefs. 
The  faCl  is  literally  true,  but  wants  further  explanation.  It 
is  well  knowm  to  every  perfon  refident  on  the  coafts  where 
«rab-fifii  are  commonly  to  be  had,  that  many  of  that  fpecies 
are  fcarcely  eatable,  being  often  found  after  boiling  to  contain 
hardly  any  thing  but  water.  The  writer  of  this  article  has  re¬ 
peatedly  feen  from  twelve  to  twenty  crabs  boiled  at  one  time, 
and  every  one  of  them,  more  or  lefs,  in  the  above  fituatioD. 
When  this  is  the  cafe,  the  meat  of  the  great  claws  (although 
they  ftill  may  be  eaten)  is  alfo  watery  and  infipid  compared 
to  thofe  of  a  good  crab,  the  body  of  which  is  filled  with  a 
very  rich  lubftance,  which  is  fo  far  from  being  thrown  away, 
that  it  is  in  general  efteemed  a  luxury,  even  where  crabs  are 
plenty.  Some  perfons  are,  indeed,  fond  of  the  claws,  vvhj? 
cannot  eat  the  bodies  at  all;  but  thefe  are  only  exceptions  from 
general  tafte  and  common  practice.  The  claws  of  a  good 
crab  (as  has  been  already  obferved)  are  much  firmer,  more 
rich,  and  fweet  to  the  tafte  than  thofe  of  an  inferior  kind, 
which  are  by  far  the  mod  abundant.  The  claws  of  the  male 
are  larger  in  proportion  than  thofe  of  the  female:  the  male 
crab  is  alfo  reckoned  fuperior  in  quality,  except  for  a  very 
ftiort  period  (in  what  time  of  the  year  I  have  not  been  able 

5  to 
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Extra#  from 
Maurice’s  In¬ 
dian  Antiquities. 


RING  OF  SATURN. 

to  afcertain)  when  in  the  the  opinion  of  fome  who  pretend  to 
be  connoilfeurs,  the  females  are  equal,  or  nearly  fo  indelicacy. 

Crabs  are  in  feafon  nine  months  in  the  year;  May.  June, 
and  July  are  the  only  months  in  which  they  are  not.  Some 
pifcatory  epicures  pretend  to  certain  marks  for  diftinguilhing 
good  crabs,  but  they  are  very  far  from  being  infallible;  per¬ 
haps  the  moll  general  diftinftion  is,  that  a  good  crab  has  a 
ftiell  of  a  dulky  red  colour,  with  a  certain  degree  of  rough- 
nefs,  particularly  on  the  claws;  while  the  bad  ones  have  (bells 
white,  clear,  fmooth,  and  watery  ;  but  the  diftin&ion  is  much 
better  underhood  from  obfervation  than  any  detailed  account. 
Truhing  that  you,  Mr.  Editor,  will  have  the  goodnefs  to  in¬ 
sert  this  communication,  and  that  your  correfpondent,  the 
Enquirer/'  will  do  me  the  juhice  to  believe  that  my  foie  mo¬ 
tive  for  troubling  you  was  to  give  information,  lam  with 
eileern,  Sir, 

Your  mod  obedient  fervant, 

AMICUS. 

Arbroath,  March  \,  1S06. 


VII. 

Probability  that  the  Hindoos  iecre  acquainted  with  Saturn's  Ping. 

To  Mr.  NICHOLSON. 

SIR, 

TAKE  the  liberty  of  requeuing  the  infertion  of  the 
following  quotation  in  your  Philofophical  Journal,  from  the 
Tih  vol.  of  Mr.  Maurice’s  Indian  Antiquities,  page  605.  If 
it  does  really  mean  the  ring  of  the  pjanet  Saturn,  perhaps  fome 
of  your  readers  can  explain  how  it  could  have  been  difeovered 
by  the  Brahmins  in  fuch  remote  ages. 

Your’s  refpcflfully, 

April  7,  1806'.  A.  B.  C. 

“I  have  already  intimated  in  a  former  volume,  that  the  circle 
formed  around  Sani  (the  Saturn  of  the  Hindoos)  by  inter¬ 
twining  ferpents,  was  probably  intended  to  denote  his  ring. 
I  have  fince  had  the  jigure  engraved  for  the  reader’s  infpection 
and  decifion.  It  is  impotlible  to  afcertain  the  exa£i  age  of  the 
pictured  image  in  the  Pagoda,  from  which  the  portrait  was 

taken; 
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taken;  but  probably  both  are  of  a  very  remote  age,  for  the 
Indian  pagodas  are  not  fabrications  of  yefterday,  nor  in  their  . 
conceptions  and  detigns  are  they  given  to  frequent  vicidilude. 
Now  it  Sani  were  thus  delignalcd  in  very  antient  periods,  the 
fatt  proves  that  they  mud,  by  what  means  can  fcarely  be  con¬ 
jectured,  have  difeovered  the  phenomenon  of  his  ring,  for  what 
betides  could  that  ferpentile  oval  incloling  the  body  of  Sani 
be  intended  to  repretent  ?  That  phenomenon  however  was 
uot  known  in  Europe  till  about  the  year  1628,  when  Galileo, 
with  the  lirft  perfect  telefcope  difeovered,  what  he  conceived 
to  be  two  ftars  at  the  extreme  parts  of  the  planet,  but  which 
in  reality  proved  to  be  the  an/a'  of  that  ring,  the  natural  ex¬ 
igence  of  which  was  afterwards  demonftraled  by  Huygens  and 
lucceeding  aftronomers.  The  circumftance  is  not  the  Ieaft 
wonderful  of  thole  that  occur  in  the  difeuffion  of  Indian  anti¬ 
quities  and  literature.  I  have  dated  the  fadt,  and  engraved 
the  image;  I  leave  to  abler  judges  the  talk  of  decilion." 


VIII. 

Explanation  of  Time  keepers  conftructed  by  Mr.  Thomas  Earn - 
jkaiv :  for  which  a  Reward  of  Three  ThouJUnd  Pounds  was 
awarded  by  the  Commi (fioncrs  of  Longitude.  From  the  Com - 
munications  made  by  him  to  the  CommiJJioners 

The  model,  from  which  the  annexed  drawings  were  taken  Dcfcdptlcn  of 
contains,  betides  the  parts  neceflary  to  explain  the  nature  of 
the  Efcapement,  a  box  inclcfing  a  fpring,  which  when  wound  (flaw’s  tins 
up  communicates,  by  means  offome  more  wheels,  a  force  to  tl>t  FlcCe* * 
balance- wheel,  fufficient,  when  the  balance  is  put  in  motion, 
to  keep  it  in  aClion  for  force  time.  Thefe  wheels  are  con¬ 
tained  between  two  brafs  plates,  fattened  together  by  four 

upright 

*  The  Efcapement  with  a  model  was  communicated  in  June, 

1804,  and  a  lubfequent  explanation  ;n  March,  1805.  The  former 
is  here  given,  and  lb  much  of  the  latter  as  dire&Iy  relates  to  the 
time-keepers.  The  latter  paper  is  no  otherwife  abridged  than  by 
omitting  certain  obfervations  upon  other  artifts,  and  fome  general 
remarks  which  do  not  form  part  of  the  difclofure. 

I  have  been  lblicitous  to  give  as  early  an  account  as  might  be 
proper,  of  the  Efcapements  of  Mr.  Earnfhaw  and  Mr,  Arnold 

^  which 
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Defcription  of 
the  Efcap-ment 
of  Mr.  Earn- 
lhaw’s  time 
fiecc. 


upright  pi’.i*rs;  toe  uppermott  of  thefe  plates  is  that  wllifch  is 
reprefented  by  fig.  lit.  plate  XIII,  where  PQRS  are  the  four 
it  rews  that  take  into  the  heads  of  the  four  pillars  above  men¬ 
tioned,  and  connect  it  to  the  remaining  part  of  the  model. 
The  plate  PQRS  contains,  however,  the  whole  of  the  parts 
Decenary  for  the  prefent  purpofe.  The  fide  of  this  plate  re¬ 
presented  to  view,  is  the  undermoft  when  fixed  in  the  model ; 
to  that  the  figure  reprefents  this  plate  as  taken  off,  with  the 
fide  next  to  the  balance  laid  upon  a  table,  and  the  eye  is  fup- 
pofed  to  be  piaced  perpendicular  over  it. 

In  the  plate  PQRS  is  an  opening,  or  a  piece  taken  out, 
reprefented  by  TUWXYZ.  In  this  opening,  the  balance- 
wheel  A  BCD,  pallet  MSK,  and  part  of  the  balance  UV  are 
feen.  The  balance-wheel  is  fupported  by  two  pieces  of  brafs, 
ON  PI,  01;  the  piece  ONH  is  ferevved  to  the  fide  of  the 
plate  nearett  to  view  by  a  firong  ferevv  t,  and  made  firm  by 
(mall  pins  reprefented  by  v  tt  :r  tt  tt  r ;  thefe  pins  are  called 
fieady  pins;  they  are  riveted  fafl  into  the  fupporting  piece 
Oil,  and  take  into  Jioles  in  the  plate  PQRS,  made  exa&ly  to 
fit  them.  The  part  ON  of  this  fupporting  piece  is  fuppofed 
to  be  raifed  above  the  part  t  PI  by  a  joint  or  bend  at  N ;  the 
other  fupporting  piece  OI  is  fattened  to  the  oppottle  fide  of 
the  plate;  and  between  thefe  two  pieces  the  balance-wheel 
turns  freely  and  Readily  in  the  direction  of  the  letters  ABCD. 
The  fmall  wheel  MSK  is  called  the  large  pallet;  it  is  a 
cylindrical  piece  of  tteel,  having  a  notch  or  piece  cut  out  of  it 
at  /  li  r ;  againtt:  the  fide  of  this  notch  is  a  fquare  flat  piece  of 
ruby,  or  any  hard  ttonc,  h  l,  ground  and  polifhed  very  fmooth, 
and  fixed  fatt  into  the  pallet.  The  cylinder  is  fo  placed,  with 
relpeft  to  the  balance-wheel,  that  it  may  not  be  more  than  jutt 
clear  of  two  adjoining  teeth.  EF  is  a  long  thin  fpring,  Which 

'  I 

(which  Lift  appears  in  I^o.  55  of  our  Journal)  as  they  have  been  fo 
highly  diftinguifhed  by  the  national  munificence.  Some  difeulfion 
of  the  important  fdbje<5l  of  time  pieces  may  be  feen  in  the  Philof. 
Journal,  quarto  feries,  Vol.  I.  56,  and  Vol.  II.  106.  As  I  expeft 
Ihortly  to  be  favoured  with  a  valuable  communication  relpe&ing 
the  original  inventors  of  free  ’Scapement9  and  compenfations,  and 
may,  according  to  circtimftances,  offer  a  few  remarks  on  the 
fubieft  myfelf,  I  have  been  careful  in  the  firft  place  to  give  the 
accounts  of  the  above  mentioned  artifts  in  their  own  words. 

W.  N. 

is 
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which  is  made  Taft  at  one  end,  by  being  pinned  into  a  ftud,  G,  Defcripfion  of 
and  made  to  bear  gently  againft  the  head  of  an  adjuring  fcrew 
tn;  the  other  end  is  bent  a  little  into  the  form  of  a  hook  ;  to  this  thaw’s  time 
Spring  there  is  fixed  another  very  llender  fpring  at  y,  which  Picce* 
proje6ts  to  a  frnall  diftance  beyond  it.  This  fmall  fpring  lies 
on  the  fide  of  the  thick  fpring  neareft  to  the  balance-wheel. 

The  adjufting  fcrew,  m,  takes  into  a  fmall  brafs-cock,  a  p, 
which  is  fcrewed  fa  ft  to  the  plate  PQRS  by  a  ftrong  fcrew  at 
p.  Upon  the  fpring  EF  there  is  fixed  a  femi-cylindrical  pin, 
which  (lands  up  perpendicular  upon  it,  and  of  a  fufficient 
length  to  fall  between  the  teeth  of  the  balance-wheel  ABCD. 

This  pin  is  called  the  locking-pallet,  and  is  placed  on  the 
oppofite  fide  of  the  fpring  reprefented  to  view.  Through 
the  center  of  the  cylindrical  pallet  MSK,  a  ftrong  fteel  axis 
patfes  called  the  verge;  the  pallet  is  made  faft  to  this  axis, 
which  alfo  palfes  through  the  center  of  the  balance,  and  is 
made  faft  to  it;  it  has  two  fine  pivots  at  its  extremities,  upon 
which  it  turns  very  freely,  between  two  firm  fupporting  pieces 
of  brafs  fcrewed  firmly,  and  made  as  permanent  as  pofiible, 
by  fteady  pins  to  the  principal  plate  PQRS;  one  of  thefe 
pieces  is  reprefented  in  the  figure  byiuyL;  the  part  zv  is 
raifed  above  the  part  y  L  by  a  bend  or  joint  at  v  ;  the  part  y  L 
being  reprefented  as  fixed  firm  to  the  plate  by  the  ftrong  (crew 
at  y.  This  piece  is  called  the  potence,  and  is  exactly  limilar 
to  the  other  fupporting  piece,  which  is  called  ftie  cock,  that 
js  fimilarly  fixed  to  the  oppofite  fide  of  the  plate  and  hid  from 
the  fight  in  the  figure.  A  little  above  the  cylindrical  pallet 
MSK  (as  it  appears  in  the  figure)  is  fixed  a  fmall  cylindrical 
piece  of  fteel  in,  having  a  fmall  part  proje&ing  out  at  i, 
through  which  the  verge  alfo  paffes;  this  is  called  the  lifting 
pallet;  it  fixes  upon  the  verge  like  a  collar,  and  is  made  faft 
by  a  Iwift,  fo  as  to  be  fet  in  any  pofition  with  refpect  to  the 
large  pallet  MSK.  The  balance  lying  below  the  plate  PQRS, 
only  the  part  UV  is  reprefented  to  view;  the  continuation  of 
the  pofition  of  the  circumference,  however,  is  reprefented 
by  the  dotted  lines  ULHV.  The  end  EG  of  the  long  fpring 
EF  being  made  very  (lender,  if  a  (mall  force  be  applied  at  the 
point  o  to  prefs  that  end  out  from  the  wheel  ABCD,  it  eafily 
yields  in  that  direction,  turning  as  it  were  upon  a  center  at  G; 
it  is  alfo  made  to  Hide  in  a  groove  made  in  this  ftud  in  fuch  a 
manner  that  the  end  o  may  be  placed  at  any  required  diftance 
Vo  l.  XIII. — Supplement.  Gg  from 
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Defection  of  from  the  center  of  the  verge.  Having  defer  i  bed  the  feverai 

the  Efcapement  parts  as  they  appear  in  the  figure,  we  next  come  to  their  con* 
of  Mr.  Earn-  .  _  .  .  _  _  ,  ,  T  ,  , 

thaw's  time  riexion  or  iituation  with  reipect  to  each  other.  Let  the  long 

Piecc*  fpring  FF  he  fuppofed  to  be  to  placed  that  the  end  of  the  flendef 

fpring  yi  may  project  a  little  way  over  the  point  of  the  lifting 

pallet  in,  but  not  fo  clofe  but  that  the  point  of  the  pallet  may 

pafs  by  the  hooked  end  of  the  fpring  EF  without  touching  it ; 

the  head  of  the  adju fling  ferew  m  is  alfb  fuppofed  to  bear  gently 

on  the  inner  tide  of  the  faid  fpring  KF,  or  that  neareff  to  the 

wheel,  and  at  the  fame  time  the  locking  pallet  is  lo  placed 

that  one  of  the  teeth  D,  of  the  balance-w heel,  may  juft  take 

hold  of  it.  This  pallet  is  not  vifible  in  its  proper  place  in  the 

figure,  being  covered  from  light  by  the  (crew  m,  and  part  of  iht; 

fpring  EF ;  its  petition  is  therefore  reprefented  by  the  dot  k,  on 

theoppofite  fide  of  the  wheel,  having  the  tooth  A  juft  bearing 

up  againfl  it.  From  the  above  defeription  of  the  feverai  parts  of 

the  efcapement,  and  their  connexion  with  each  other,  it  will 

be  eafy  to  fee  the  mode  of  its  adtion,  which  is  as  follows. 

A  force  being  fuppofed  to  be  applied  to  the  balance-wheel, 
fo  as  to  caufe  it  to  move  round  in  the  diredlion  of  the  letters 
ABCD,  one  of  the  teeth,  as  D,  will  come  up  againft  the  locking 
pallet  (as  reprefented  at  A,  and  the  locking  pallet  by  k).  The 
wheel  is  then  faid  to  be  locked,  being  prevented  from  moving 
forward  by  this  pin.  Let  the  balance  be  now  fuppofed  to 
reft  in  its  quiefeent  pofition,  and.it  w  ill  have  the  fituation  re¬ 
prefented  in  the  figure  ;  the  lifting  point  i,  of  the  pallet  in, 
will  be  juft  clear  of  the  projecting  end  of  the  (lender  fpring, 
the  face  hi  of  the  large  pallet  MSK  will  fall  a  little  below  the 
point  of  the  tooth  B,  and  the  balance  having  its  fpiral  or  helical 
fpring  applied  to  it  (which  is  here  fuppofed  on  the  other  fide  of 
the  plate  PQRS,  and  of  courfe  not  vifible  in  the  figure)  remains 
perfectly  at  reft  in  this  pofition.  Now  as  the  balance  ULHY'V 
and  the  two  pallets  MSK  and  in,  are  fixed  faft  to  the  verge, 
it  is  plain  they  rnuft  all  move  together ;  let  therefore  the 
balance  be  carried  a  little  way  round  in  the  direction  of  the 
letters  VULH;  by  this  motion  the  end  (of  the  lifting  pallet  in 
will  be  brought  to  prefs  up  againft  die  projedtirg  end  of  the 
(lender  fpring,  and  as  this  fpring  is  fixed  on  the  fide  of  the 
fpring  EF,  neareft  to  the  balance-wheel,  the  point  i  will  prefs 
the  two  fprings  together  out  from  the  balance-wheel;  then,  as 
only  the  point  of  the  tooth  D  (fee  its  pofition  at  k )  touches  the 

• 1  locking 
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locking  pallet,  when  the  Spring  EE  was  at  reft  again  the  head  Defcrlption  of 

of  the  fcrew  m,  it  will,  by  the  fpring  being  prefled  out  from 

the  tooth,  have  flipped  off  (for  the  locking  pallet  which  was  thaw’s  time 

before  fuppofexl  at  k,  will  now  be  at  a,  clear  of  the  tooth  A  of  P1€CC* 

the  balance-wheel) ;  the  wheel  being  now  at  liberty  Will  move 

Pound  by  the  force  fuppofed  to  be  applied  to  it  ;  but  as  the 

point  i  of  the  lifting  pallet  moves  on  and  prefles  out  the  fpring, 

the  point  l  of  the  large  pallet  approaches  towards  the  point  of 

the  tooth  B  of  the  balance-wheel,  fo  that  when  the  fpring  EE 

is  (ufficientiy  puttied  out  to  unlock  the  wheel,  the  point  i  of  the 

large  pallet  will  be  got  to  d,  and  in  this  pofilion  the  point  of 

the  tooth  B  of  the  balance-wheel  will  fall  upon  it  (fee  Fig.  2,) 

W  here  the  tooth  B  is  reprefented  in  contafl  with  the  pallet  at 

l;  at  the  fame  time  the  point  of  the  tooth  D  has  juft  dropt  off 

from  the  locking  pallet  m;  the  force  of  the  wheel  being  by  this 

means  applied  to  the  top  of  the  pallet  hi,  gives  an  increafed 

momentum  to  the  balance,  and  affifts  it  in  its  motion  in  the 

fame  direction,  and  by  the  continued  motion  of  the  large  pallet 

in  the  direction  MSK  the  point  of  the  tooth  B,  which  keeps  - 

prefling  and  urging  it  forward,  moves  up  towards  the  bottom. 

of  the  (ace  of  the  pallet  towards  h,  until  the  plain  flat  fur  faces 

of  the  tooth  and  pallet  come  into  contadft  (fee  Fig  3);  by  this. 

time  the  end  6  of  the  (lender  fpring  has  dropt  off  from  the  point 

i  of  the  lifting  pallet,  and  the  two  fprings  have  returned  again 

into  their  quiefcent  petition,  the  fpring  EF  gently  bearing 

againft  the  head  of  the  adjufting  fcrew  m,  and  the  locking 

pallet  in  a  pofition  to  receive  the  next  tooth  C  of  the  balance- 

wheel;  (lee  the  pofition  of  the  point  of  the  lifting  pallet  at  i> 

Fig.  3,  alto  the  locking  pallet  at  m,  and  the  approaching  tooth 
at  C.)  When  the  two  furfaces  of  the  tooth  and  pallet  are  thus 
in  contact,  the  greateft  force  of  the  wheel  is  exerted  upon  the 
pallet,  and  of  courfe  upon  the  balance  moving  with  it.  The 
tooth  ftill  prelling  againft  the  face  of  the  pallet,  and  the  pallet 
moving  in  the  direction  MSK,  it  at  laft  drops  ofF,  (fee  Fig  4* 
where  m  represents  the  pofition  of  the  locking  pallet,  C  the 
pofition  of  the  tooth  of  the  wheel  juft  before  it  drops  upon  it, 
and  l  h  the  pofition  of  the  face  of  the  large  pallet,  having  the 
point  of  the  tooth  B  juft  ready  to  leave  it  at  l,)  leaving  the 
balance  at  perfect  liberty  to  move  on  in  the  fame  direction  in 
which  it  was  going,  juft  as  the  point  of  the  tooth  B,  which 
has  been  prefhng  the  large  pallet  round,  is  ready  to  leave  it, 
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Defcription  of 
the  Efcapement 
of  Mr.  Earn- 
ihaw’s  time 
piece. 


Hie  n**x1  tooth  C  of  the  wheel  is  alruoft  in  confaCt  with  the* 
locking  pallet  m  (fee  Fig.  4)  fo  tliat  the  inftant  the  tooth  H 
drops  off  (he  wheel  is  again  locked,  and  the  aCtion  of  that 
footh  upon  the  balance  is  finifhed.  As  the  balance  moves  with 
the  grealeft  freedom  upon  its  pivots,  the  force  of  the  tooth  has 
given  it  a  confiderable  velocity,  fo  that  the  balance  ftill  keeps 
moving  on  in  the  fame  direction,  after  the  preflure  of  the  tootlr 
is  removed  by  flipping  off  from  the  pallet,  until  the  force  of  the 
pendulum  fpring  (which  is  not  represented  in  the  figure)  being' 
continually  increased  by  being  wound  trp,  overcomes  the 
momentum  of  the  balance,  which,  for  an  inftant  of  time,  is 
then  flationary,  but  immediately  returns  by  the  aCtion  of  the 
pendulum  fpring,  which  exerts  a  confiderable  force  upon  it 
in  unwinding  itfelf.  As  the  balance  returns,  the  point  i  of 
the  lifting  pallet  in  pafles  by  the  ends  of  the  two  fprings  EF 
and  yo,  and,  in  pafling  by,  puflies  the  projecting  end,  o ,  of 
the  flender  fpring  in  towards  the  balance-wheel,  until  it  has 
pafied  it;  which,  as  foon  as  it  has  done,  the  projecting  end  o 
again  returns  and  applies  itfelf  clofe  to  the  hooked  end  of  the 
fpring  EF,  as  before.  The  fpring  yo  is  made  fo  llender,  that 
it  gives  but  little  refiftance  to  the  balance,  during  the  time  the 
point  i  of  the  Idling  pallet  is  pafling  it,  and  of  courfe  caufes  but 
little  (if  any)  decreafe  in  its  momentum.  During  the  time  the 
point  /of  the  lifting  pallet  is  pafling  the  (mail  fpring  yo ,  the  long 
fpring  EF  remains  fleadily  bearing  againft  the  head  of  the 
adju fling  ferew  in,  as  the  hooked  end  at  o  juft  lets  the  end  of 
the  lifting  pallet  pafs  by  without  touching  of  it.  As  the  fpring 
has  now  been  continually  aCting  upon  the  balance,  from  the 
extremity  of  its  vibration  in  the  direction  MSK,  it  has  given  it 
the  greateft  velocity,  when  the  point  i  of  the  lifting  pallet  is 
pafling  the  end  o  of  the  flender  fpring;  for  at  this  inftant  the 
fpring  which  was  wound  up  by  the  contrary  direction  of  the 
balance,  is  now  unwound  again,  or  in  the  fame  ftate  as  it  was 
in  its  quiefeent  petition  at  firft,  and  of  courfe  has  no  effcCl 
upon  the  balance  at  all  in  either  direction  ;  but  the  balance 
having  now  all  the  velocity  it  could  acquire  from  the  unwinding 
of  the  fpring,  goes  on  in  the  direction  UVHL,  until  the  force 
of  this  fpring  again  flops  it  and  brings  it  back  again,  moving 
in  the  fame  direction  as  at  firft,  with  a  confiderable  velocity* 
By  this  return  of  the  balance,  the  point  i  of  the  lifting  pallet 
comes  up  again  to  the  projecting  end  o  of  the  flender  fpring, 
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putties  back  the  long  fpring  EF,  and  unlocks  the  wheel;  and 
another  tooth  falling  upon  the  face  of  the  pallet  hi  gives  tretli 
energy  to  the  balance :  and  thus  the  action  is  carried  on  as 
before. 

The  Efcapement  thould  be  made  in  the  following  manner  :  Inftru&lons  for 
The  pivots  of  the  balance  axis  thould  be  the  fize  ot  the  verge- 
pivots  of  a  good  common  lized  pocket  watch,  and  ot  the  tliape 
of  Ffg.  5.  Pi.  XIII,  which  will  greatly  add  to  their  flrength,  the 
.extreme  end,  or  afling  part  only  being  tlraight;  the  jewel 
hole  thould  be  as  thallow  as  poflible,  to  as  not  to  endanger 
cutting  the  pivot,  and  the  part  of  a<5tion  of  the  hole  made  quite 
back  with  only  a  very  thallow  chamfer  behind  to  retain  the  oil; 
deep  holes  are  very  bad,  for  when  the  oil  becomes  glutinous, 
it  will  make  the  pivots  flick  fo  as  to  prevent  the  balance  from 
its  ufual  vibration.  The  pallet  thould  be  half  the  diameter  of 
the  wheel,  or  a  little  larger,  for  if  fmaller,  the  wheel  will  then 
have  too  much  a&ioji  on  it,  which  will  increafe  friction  mod 
confiderably,  and  likewife  caufe  the  balance  to  fvvingfo  much 
farther  to  clear  the  wheel;  consequently  a  check  in  the  motion 
of  the  balance  may  flop  the  watch.  The  face  of  the  pallet 
.thould  run  in  a  line  of  equal  diftance  between  the  centre  of  the 
pallet  and  its  extremity,  and  not  in  a  right  line  to  its  centre, 
that  is  an  increafe  of  friftion,  and  a  lot’s  of  that  power  which 
is  obtained  by  the  wheel  a<5ting  on  the  extremity  of  the  pallet; 
this  is  clearly  proved  by  time,  by  the  hole  worn  by  the  points 
of  teeth  in  all  pallets  that  run  in  a  line  to  the  centre.  The  fcape 
wheel  teeth  thould  form  the  fame  direction  as  the  face  of  the 
pallet,  under  cut  for  the  laid  purpofe  of  avoiding  friction,  and 
maintaining  the  power,  and  for  fafe  locking.  The  points  of 
the  wheel  teeth  muft  not  be  rounded  off,  but  left  as  tbarp  as 
poflible.  The.  pivots  of  the  fcape  wheel  are  to  be  a  very  little 
larger  than  the  balance  pivots. 

The  wheel  is  locked  by  a  fpring  inftead  of  a  detent  with  Detent  with  a 
pivots,  as  the  French  have  made  them,  for  tliofe  pivots  muff  **PdnS 
have  oil,  and  when  the  oil  thickens  then  the  fpring  of  the  pivot 
detents  is  fo  affe&ed  by  it  as  to  prevent  the  detent  from  falling 
into  the  wheel  quick  enough,  the  confequence  of  this  is  ir¬ 
regular  time  and  floppage  of  the  watch,  and  if  ever  fuch  a 
watch  went  well  for  twelve  months,  chance  muft  have  had  by 
far  the  mott  hand  in  it. 

When  the  Ipring  is  planted  on  the  fide  of  the  wheel,  as  in  Howto  place 
my  efcapeinents,  the  part  ou  which  the  wheel  reiis  thould  be 
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a  little  fbort  of  a  right  angle,  fo  that  the  wheel  may  have  ^ 
tendency  to  draw  the  fpring  into  it,  for  if  flopped  the  other 
way,  or  beyond  a  right  angle  it  will  have  a  tendency  to  pufh 
the  Ipring  out  ;  in  that  cafe  the  wheel  will  have  liberty  to  run  : 
the  wheel  fhould  take  no  more  hold  on  the  fpring  than  juft 
fufhcient  to  flop  it,  for  if  more,  friction  will  be  increafed. 
The  fmall  return  fpring  fhould  be  as  thin  as  poflible  at  the  end 
faftened  to  the  other  fpring,  but  at  the  outer  end  a  little 
thicker;  the  Ipring  fhould  be  planted  down  as  clofe  to  the 
wheel  as  to  be  juft  free  of  it.  The  difcharging  pallet  about 
one-third,  or  near  one-half  the  fize  of  the  large  or  main  pal¬ 
let,  the  face  of  it  in  a  right  line  to  the  centre,  the  back  of  it 
a  little  rounding  and  oft  from  the  centre.  Great  care  muft 
be  ufed  in  taking  off  the  edges  of  this  difcharging  piece,  to 
make  it  round  to  prevent  cutting  the  fpring,  nor  can  it  be  made 
too  thin  fo  it  does  not  cut;  the  end  of  it  neareft  the  ballance 
fnould  be  a  little  more  out  from  the  centre  of  the  ballance  axis 
than  the  tower  part  of  it  towards  the  poience,  for  counter¬ 
acting  the  natural  tendency  of  the  fpring  downwards  from  the 
preflure  of  the  fcape  wheel ;  and  that  part  of  the  fpring  oft 
which  the  wheel  refts  fhould  he  flopped  a  little  down  to  give 
the  wheel  a  tendency  to  force  it  up,  to  counteract  the  natural 
inclination  the  wheel  has  to  draw  it  down  by  its  preflure 
on  it. 

The  balance  is  to  be  made  of  the  beft  flee],  and  turned 
from  its  own  centre  to  its  proper  fize,  then  put  it  into  a  cru¬ 
cible  with  as  much  of  the  beft  brafs  as  when  melted  will  cover 
it.  The  brafs  melted  will  adhere  to  the  fteel  (tor  if  any  other 
metal  is  ufed  by  way  of  folder,  that  \vatch  cannot  go  well), 
then  turn  it  to  its  proper  thicknefs,  and  hollow  it  out  fo  as  to 
leave  the  fteel  rim  about  the  thicknefs  of  a  repeating  fpring 
to  a  (mail  fized  repeating  watch,  turn  the  brats  to  twice  or 
near  three  times  that  thicknefs  of  fteel,  crofs  it  out  with  only 
one  arm  ftraight  acrots  ihe  centre,  and  at  each  end  of  the 
arm  fix  two  ferevvs  oppofite  to  each  other  through  the  rim  of 
the  balance  to  regulate  the  watch  to  time,  the  diameter  of  the 
heads  of  thefe  ferews  about  equal  to  the  thicknefs  of  the  ba¬ 
lance,  a  little  more  or  lefs  is  not  material.  The  compenla- 
tion  weights  fhould  be  made  of  the  beft  brals  and  well  ham¬ 
mered,  and  a  groove  turned  to  let  the  rim  of  balance  into  it, 
**!id  this  Ihculd  be  cut  into  fourteen  equal  parts  by  a  wdieel  en- 
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♦me,  then  you  will  have  (even  pair  of  pieces  ot  equal  (ize 
and  weight;  two  of  (hole  pieces  being  fcrewed  on  the  rim  of 
the  balance  at  equal  difiances  >vill  produce  an  equilibrium,  a 
balance  in  the  full  lenfe  of  the  word,  equal  in  all  its  parts. 
In  making  balances  great  care  fhould  be  taken  that  they  get 
no  bruifes  or  bendings,  for  if  they  get  a  bruife  on  one  fide  fo 
as  to  indent  the  metal,  that  part  will  be  lefs  affected  by  heat 
and  cold  than  the  other  parts  which  have  not  received  the 
fame  violence  to  clofe  its  pores. 

To  adjufi  the  balance  in  heat  and  cold — put  the  watch  into 
about  85  or  90  degrees  of  heat,  by  the  common  thermometer, 
mark  down  exactly  how  much  it  gains  or  loles  in  12  hours, 
then  put  it  into  as  fevere  cold  as  you  can  get  tor  5  2  hours,  and 
if  it  gains  one  minute  more  in  12  hours  in  cold  than  in  heat, 
move  the  compenfation  weights  farther  from  the  arm  of  the 
balance  about  |  of  inch,  and  if  it  gains  one  minute  more  in 
12  hours  in  heat  than  in  cold  move  the  weights  ^  of  inch 
nearer  to  the  arm  of  the  balance,  and  fo  on  in  the  like  pro¬ 
portion,  trying  it  again  and  again  till  you  find  the  watch  go  the 
fame  in  whatever  change  of  heat  or  cold  you  put  it. 

Much  difficulty  has  fallen  to  the  lot  of  watchmakers  ijn  the 
endeavour  to  make  timekeepers  go  nearly  the  fame  in  the  dif¬ 
ferent  polilions.  I  have  had  my  lhare  of  this,  but  it  is  now- 
over  ;  by  far  (he  greateft  part  of  this  difficulty  arifes  from  the 
balance  fpring  not  being  properly  made.  But  if  the  fpring  is 
made,  as  I  (hall  deferibe  hereafter,  you  have  only  to  make 
the  balance  of  equal  weight  and  it  will  go  within  a  few  fe- 
con,ds  per  day  in  all  petitions  alike,  and  if  it  vibrates  not  more 
than  one  circle  and  a  by  applying  a  final!  matter  of  weight 
to  that  part  of  the  balance  which  is  downward  when  in  the 
poiition  that  it  lofes  mofi,  will  correct  it  with  great  accuracy; 
but  if  it  vibrates  more  than  one  circle  and  a  then  it  wifi 
require  the  weight  to  be  above  infiead  of  below  ;  and  after 
the  watch  has  been  going  a  few  moriths  and  its  vibration 
(hortens  to  one  £  circle,  then  it  will  go  worle  and  worfe  by 
reafon  of  the  weight  being  in  the  w'rong  place  ;  therefore,  to 
avoid  this  evil,  it  is  abioluteiy  neceffary  to  confine  the  vibra¬ 
tions  to  one  ^  circle,  which  will  produce  the  moll  fieady  per¬ 
formance.  It  is  common  for  watchmakers  to  adore  a  time* 
keeper  when  they  fee  it  vibrate  a  circle  and  a  half,  or  more, 
and  form  an  opinion  of  its  excellence  from  this  only ;  but  l 
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know  from  experience  what  would  be  (he  confluence,  and 
have  been  condemned,  becaufe,  when  I  have  feen  fucli 
watches  I  laid  I  law  enough  to  declare  that  it  would  not  give 
very  accurate  performance. 

Concerning  the  Balance  Ipring.  To  find  out  the  invifible  properties  ot  this 
baUnce  fprmg.  apparen^  fjmple  part  of  the  machine,  has  given  much  more 
trouble  than  all  the  red.  I  defpaired  of  bringing  timekeepers 
to  the  date  I  have  done,  and  unlefs  thofe  hidden  properties 
are  known  to  timekeeper  makers,  however  well  they  may 
execute  all  other  parts  they  will  find  their  mod  fanguine  ex¬ 
pectations  fruftrated.  I  have  feen  watchmakers  boad  ot  their 
timekeepers  going  well  for  a  month  or  two,  and  from  the 
knowledge  I  had  of  the  effects  produced  by  the  balance 
fpring,  I  have  told  them  that  a  month  or  two  more  would  de~ 
itroy  their  hopes.  The  cylindrical  Ipring  being  in  all  its 
turns  of  equal  didance  from  the  centre,  in  courle  every  turn 
will  be  of  equal  drength,  and  called  ifochronal,  and  be¬ 
lieved  that  all  vibrations  whether  long  or  Ihort  would  be  per¬ 
formed  in  the  fame  time;  but  this  is  not  true,  tor  if  a  man  is 
to  go  four  miles  in  the  fame  time  as  he  has  gone  one  mile,  he 
cannot  do  it  with  the  fame  power  ;  no,  lie  mud  have  impel¬ 
ling  force  to  quicken  his  motion,  or  he  will  be  four  times  as 
It  is  made  ta-  long  in  doing  it.  Therefore  indead  of  the  Ipring  being  equal 
?erinS-  in  all  its  parts,  it  mult  be  made  to  increafe  in  thicknefs  to  the 

outer  end,  in  luch  proportion  as  will  caufe  the  balance  when 
thrown  to  a  greater  diftance  to  return  fo  much  the  quicker  to 
make  them  equal ;  by  long  perfeverance  I  found  how  to 
make  luch  Iprings,  and  then  I  thought  I  had  got  all  I  wiflied 
lor.  But  cruel  disappointment  nearly  broke  my  heart,  for  1 
found  I  had  yet  another  difficulty  to  break  down,  as  my 
watches  with  fuch  perfect  fprings  were  continually  lodng  on 
.  their  rales.  What  farther  to  do  i  knew  not,  and  I  own  I 
;  was  nearly  if  not  quite  mad.  But  obdinate  in  the  caufe  and 
refolving  not  to  give  it  up  but  with  life,  perfeverance  came 
once  more  to  my  aid — and  with  dill  more  unremitting  dudy, 
which  nearly  tin i died  me,  before  I  applied  the  following  re¬ 
medy  for  the  before  mentioned  evil,  1  found,  in  the  courle  of 
Strings  are  fub-  reafoning  on  bodies,  that  watch  Iprings  relax  and  tiro  like  the 

jett  to  a  relaxa  human  frame,  when  kept  condantly  in  motion,  and  this  may 
tion  of  force  r.  3  3 

which  is  regain-  be  proved  by  the  following  experiment:  let  a  watch  that  has 
cd  by  reft.  been  going  a  few  months  go  down,  let  it  be  4pwn  for  a  week 
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©r  two,  or  more,  then  fet  it  going,  and  if  it  be  a  good  time¬ 
keeper  fo  as  not  to  be  affected  by  the  weather  it  will  go  fome 
feconds  per  day  fatter  than  it  did  when  it  was  let  down,  but 
it  will  again  lole  its  quicknefs  in  a  gradual  manner  gaining  lefs 
and  lefs  till  it  comes  to  its  former  rate.  Therefore  finding 
that  ifochronal  fprings  would  not  do — and  likewife  having 
made  fprings  of  fuch  fhape  as  would  render  long  and  fliort  vi¬ 
brations  equal  in  time — conftantly  lofe  the  longer  the  watch 
went,  I  then  made  them  of  fuch  fli3pe  as  to  gain  in  the  fhort 
vibrations  about  five  or  fix  feconds  per  day  more  than  the 
long  ones,  this  quantity  could  only  be  found  by  long  expe¬ 
rience,  and  the  way  I  proved  this  was  to  try  the  rate  of  the  This  gradual  ef- 
watch  with  the  balance  vibrating  about  {•  of  circle,  then  tried  ^herate * ^ 
its  rate  vibrating  one  circle  and  a  |,  and  if  the  fhort  vibra-  which  may  be 

tions  go  flower  than  the  lonrr  ones  that  watch  will  lofe  on  its  compenfated  by 
°  °  giving  greater 

rate,  and  if  they  are  equal,  it  will  likewife  lofe,  but  that  only  fpeed  to  the 
from  relaxation,  and  if  it  gains  in  the  fhort  vibrations  more  Sorter 
than  five  or  fix  feconds  in  twenty-four  hours  it  will  in  the  conftrU£lion. 
long  run  gain  on  its  rate,  but  if  not  more  than  that  quantity, 

^nd  the  timekeeper  is  perfect  in  heat  and  cold  and  every  other 
part,  the  above  properties  will  render  it  deferving  of  the 
name  of  a  perfect  timekeeper,  and  this  is  a  principal  caufe  of 
my  timekeepers  excelling  all  others,  and  this  the  principal 
caufe  of  fome  of  my  timekeepers  going  better  than  others, 
though  made  by  me,  the  fprings  of  them  being  made  to  ac¬ 
cord  more  exactly  to  the  above  proportions;  and  this  is  the 
caufe  which  has  enabled  me  to  foretel  what  my  timekeepers 
would  do,  which  Dr.  Maskelyne,  Mr.  Crosley,  and  others 
can  teftify.  The  above  effect  is  produced  as  follows.  I  find 
the  common  relaxation  of  balance  fprings  to  be  about  five  or 
fix  feconds  per  day  on  their  rates  ;n  the  courfe  of  a  year,  there¬ 
fore  if  the  fliort  vibrations  are  made  by  the  fhape  of  the 
fpring  to  go  about  that  quantity  fafter  than  the  long  ones,  and 
as  the  fpring  relaxes  in  going  by  time  fo  the  watch  accumu¬ 
lates  in  dirt  and  thickening  of  the  oil  which  fhortens  the  vi¬ 
brations,  the  fhort  ones  then  being  quicker,  compenfates  for 
the  evil  of  relaxation  of  the  balance  fpring.  From  this  it  is 
plain,  that  the  caufes  of  error  in  timekeepers  are  not  unde¬ 
fined  and  vague  in  their  nature,  which  has  been  fuppofed  ; 
for  when  it  is  certain  that  all  caufes  of  error  may  be  over 
pompenfated  we  cannot  defpair  of  finding  the  medium,  and 

which 
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which  may  be  eafily  proved  by  examining  the  going  of  my. 
timekeepers*  It  will  there  appear  that  what  errors,  they  are 
lubjcdt  to,  arife  from  caules  certain  and  natural,  and  in  courfe 
may  be  corre&ed  by  art*. 


,  IX. 

Experimental  Enquiry  into  the  Proportion  of  the  fcveral  Gafts  or 
Elaftic Fluids , conftitiUing  the  Atmofphere.  By)on  N  D.uton.t 

On  the  compo-  In  a  former  paper  which  I  fubmitled  to  this  fociety,  “  on  the 

the aunotphcre.  c°nft'tution  of  miiCed  gafes/*  1  adopted  fuch  proportions  of 
the  fimple  elaftic  fluids  to  conftilute  the  atmofphere  as  were 
then  current,  not  intending  to  warrant  the  accuracy  of  them 
all,  as  dated  in  the  laid  paper;  my  principal  obje<5t  in  that 
ellay  was,  to  point  out  the  tnannex  in  which  mixed  eladic  fluids 
exid  together,  and  to  infifl  upon  what  I  think  a  very  important 
-and  fundamental  podtion  in  the  doctrine  of  fuch  fluids: — 
namely,  that  th'e  eladic  or  repulflve  power  of  each  particle 
•  is  confined  to  thofe  of  its  own  kind;  and  consequently  the 

force  of  fuch  fluid,  retained  in  a  given  veffel,  or  gravitating, 
is  the  fame  in  a  Separate  as  in  a  mixed  date,  depending  upon 
its  proper  denfity  and  temperature.  This  principle  accords 
with  all  experience,  and  I  have  no  doubt  will  Soon  be  per¬ 
ceived  and  acknowledged  by  chemifts  and  phiioSophers  in 
general  ;  and  its  application  will  elucidate  a  variety  of  fa6ls, 
Wrhich  are  otherwife  involved  in  obfcurity. 

The  bbje<5ts  of  the  prefont  efTay  are, 

l.  Tb  determine  the  weight  of  each  fimple  atmofphere, 
mine  the  weight  abftractedly  ;  or,  in  other  words,  what  part  of  the  weight  o 
mofpLre!'1*  at"  whole 'compound  atmofphere  is  due  to  azote;  what  to 
oxygen,  &e.  &c. 

_ in(j  t},e  rc.  2.  To  determine  the  relative  weights  of  the  different  gafes 

htive  weights  of  hi  a  given  volume  of  atmofphertc  air,  fuch  as  it  is  at  the  earth's 

of  the  gafes  at  r  r  4 

the  furfjce  of  furtace- 
the  earth 

*  To  this  communication  Mr.  Earnfhaw  has  annexed  two  plates 
with  descriptions,  fhewing  the  parts  of  his  time-piece ;  all  which, 
txcept  thole  of  the  Elcapement  (which  we  have  given)  are  capable 
of  the  fame  variations  as  thofe  of  any  other  good  movements.  He 
alTerts  that  the  bell  train  for  time  keepers  is  18,000  ;  that  the  fcape 
wheel  for  pocket  ones  fhould  have  15  teeth,  and  for  box  ones  13- 
teeth.* 


Objects  of  this 
eiluy  • 

i.  To  deter- 
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3.  To  inveftigale  tlie  proportions  of  the  gafes  to  each  other,  —as  well  ss  at 
tuch  as  they  ought  to  be  found  at  different  elevations  above  the  tj1£)^cnt 
earth’s  fur  face. 

To  thole  who  confider  the  atmofphere  as  a  chemical  com¬ 
pound,  thele  three  objects  are  but  one;  others,  who  adopt  my 
hypothecs,  will  lee  they  are  effentially  diftindt,  With  refpecf 
to  the  firft:  It  is  obvious,  that,  on  my  hypothecs,  the  denlity  Now  each  tingle 
and  elaftic  force  of  each  gas  at  the  earth’s  furface,  are  the 
eflfedts  of  the  weight  of  the  atmofphere  of  that  gas  folely,,  the  whole  wfe’.ght; 
different  atmofpheres  not  gravitating  one  upon  another, 

Whence  the  firft  object  will  be  obtained  by  afcertaining  what  fpring  and  that 
(hare  of  elaftic  force  is  due  to  each  gas  in  a  given  volume  of  ^  us  v°luo^. 
the  compound  atmofphere;  or,  which  amounts  to  the  fame 
thing,  by  finding  how  much  the  given  volume  is  diminifhed 
undei  a  conftant  prellure,  by  the  abftradtion  of  each  of  its  in¬ 
gredients  fingly.  Thus,  if  it  Ihouid  appear  that  by  extradling  Take  away  one 
the  oxygenous  gas  from  any  mafs  of  atmofpheric  air,  the  tl}e  an<i 
whole  was  dimjnifhed  f  in  bulk,  (till  being  lubjecf  to  a  preffure  volume  repre- 
of  30  inches  of  mercury  ;  then  it  ought  to  be  inferred  that  the  len^  its  preffure 
oxygenous  atmofphere  prefles  the  earth  with  a  force  of  fix 
inches  of  mercury,  &p.  phere. 

In  order  to  afcertain  the  fecond  point,  it  will  be  further  The  weights  of 

neceffary  to  obtain  the  fpecific  gravity  of  each  gas;  that  is,  eac;1  sak  1,1 
.  ,  .  .  .  .  .  ..  _  given  volume 

the  relative  weights  of  a  given  volume  of  each  in  a  pure  ftate,  ha(j  from 

fubjedt  to  the  fame  preffure  and  temperature.  For  the  weight  §ravJty* 

of  each  gas  in  any  given  portion  of  atmofpheric  air,  muft  be 

in  the  compound  ratio  of  its  force  and  fpecific  gravity. 

With  refoedt  to  the  third  objedt,  it  may  be  obferved,  that  The  proportions 
Jhofe  gates  which  are  fpeciftcally  the  beavieft  muft  decreafe  ^edl^erenC  ^ 
in  denfity  the  quickeft  in  afeending.  If  the  eaitlfts  atmofjvhere  tained  from  the 
had  been  a  homogeneous  elaftic  fluid  of  the  fame  weight  it  is,  Pr°greffion  with 
but  ten  times  the  fpecific  gravity,  it  might  eaftly  be  de-  manner^* 
monftrated  that  no  fenfible  portion  of  it  could  have  arifen  to  in  computation 
the  fummits  of  the  higheft  mountains.  On  the  other  hand,  an atmotphcre°1C 
atmofphere  of  hydrogenous  gas  of  the  fame  weight,  would 
fupport  a  column  of  mercury  nearly  29  inches  on  the  fummit 
pf  Mount  Blanc. 

The  feveral  gafes  conflantly  found  in  every  portion  of  at- 
mofpherk  air,  and  in  fuch  quantities  as  are  capable  of  being 
appreciated,  are  azotic,  oxygenous,  aqueous  vapour,  and 
cafbonic  acid.  It  is  probable  that  hydrogenous  gas  aho  is  con- 
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flanlly  prefent ;  but  in  fo  fmall  proportion  as  not  to  be  de^ 
tested  by  any  left  we  are  acquainted  with;  it  muff  therefore 
be  confounded  in  the  large  mafs  of  azotic  gas. 

1 .  On  the  Height  of  the  Oxygenous  (vid  Azotic  Atmojpheres, 
Proccfles  for  Various  proceffes  have  been  ufed  to  determine  the  quantity 

determining  the 

Joxigcn  in  the  o\  oxygenous  gas. 

atm <>fp here.  j ,  The  mixture  of  nitrous  gas  and  air  over  water. 

gjsW1Ch  nitl°US  2.  Expoting  the  air  to  liquid  lulphuret  of  potafli  or  lime, 

a.  with  fulphur-  with  or  without  agitation. 

^  Explofion  3.  Exploding  hydrogen  gas  and  air  by  ele&ricity. 

with,  hi-drogen,  4.  Expofing  the  air  to  a  folution  of  green  tulphat  or  muriat 

4-  ExP°fulc  of  iron  in  water,  ftrongly  impregnated  with  nitrous  gas. 

green  fulphat  ot  .  .  7  .  1  h  ° 

iron.  *  5.  Burning  pholphorus  in  the  air. 

5.  Burning  ]n  a]j  thefe  cafes  the  oxygen  enters  into  combination  and 

!aU r o/iuce •  the  its  elaff icity  ;  and  if  the  feveral  proceffes  be  conducted 

fame  reiult.  lkilfully,  the  refulls  are  precifely  the  larpe  from  all.  In  all 
parts  of  the  earth  and  at  every  leafon  of  the  year,  the  bulk 
of  any  given  quantity  of  atmofpheric  air  appears  to  be  reduced 
pearly  21  per  cent,  by  abftracfing  its  oxygen.  This  ta<51, 
indeed,  has  not  been  generally  admitted  till  lately  ;  fome 
chemifts  having  found,  as  they  apprehended,  a  great  difference 
in  the  quantity  of  oxygen  in  the  air  at  different  times  and 
Theoxigen  3nd  places;  on  fome  occaffons  20  per  cent,  and  on  others  30,  and 
variable C  0t  more  °f  oxygen  are  faid  to  have  been  found.  This  I  have  no 
doubt  was  owing  to  their  not  underffanding  the  nature  of  the 
operation  and  of  the  circumffances  influencing  it.  Indeed  it 
is  difficult  to  fee,  on  any  hypothetic,  how  a  difproportion  of 
thefe  two  elements  Ihould  ever  fubfift  in  the  atmofphere. 

The  firrt  procefs  ^  firff  ol  tlie  proceffes  above-mentioned  has  been  much 
with  nitrous  gas  dilcredited  by  late  authors,  and  as  it  appears  from  my  ex- 

is^here ^pert^dt^  Per*ence  to  be  not  only  the  mod  elegant  and  expeditious  of  all 
td.  die  methods  hitherto  ufed,  but  alto  as  correct  as  any  of  them, 

when  properly  conducted,  I  /hall,  on  this  occafion,  animadvert 
upon  it, 

1.  Nitrous  gas  may  be  obtained  pure  by  nitric  acid  diluted 
with  an  equal  bulk  of  water  poured  upon  copper  or  mercury  ; 
little  or  no  artificial  heat  ffiould  be  applied.  The  laft  produft 
oi  gas  this  way  obtained,  does  not  contain  any  fentible  portion 
of  azotic  gas;  at  leaff  it  may  ealily  be  got  with  lefs  than  two 
or  three  per  cent,  of  that  gas:  It  is  probably  nearly  free  from 
citrous  oxide  alio,  when  thus>obtained. 


Inftructions  for 
the  procefs. 

Pure  nitrous 

{as. 
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air 


2.  If  100  meafures  of  common  air  be  pat  to  36  of  pure  Mixture  100 

nitrous  gas  in  a  tube  3- 1  Oth  of  an  inch  wide  and  5  inches  long,  an,i  3^  n*  £as  m 
...  i.j  _  a  narrow  tube, 

after  a  few  minutes  the  whole  will  be  reduced  to  79  or  Refidue  about* 

meafures,  and  exhibit  no  fig  ns  of  either  oxygenous  or  nitrous  So  azote.: 

gas. 

3.  If  100  meafures  of  common  air  be  admitted  to  72  of  Mixture  too  air 

nitrous  gas  in  a  wide  veffel  over  water,  fueh  as  to  form  a  thin  and  72  n-  Jas  ia 
..  .  .  .  a  Wlde  veffeI 

ltratum  of  air,  and  an  immediate  momentary  agitation  be  ufed,  witfi  agitation. 

there  will,  as  before,  be  found  79  or  80  meafures  of  pure  ^e^1<iue  23 

c  .  ,  fore  8o  azote, 

azotic  gas  for  a  renduum. 

4.  It,  in  the  lad  experiment,  left  than  72  meafures  of  nitrous  Intermediate 
gas  be  ufed,  there  will  be  a  refiduum  containing  oxygenous  g^ieaves  either 
gas;  if  more,  then  fome  refiduary  nitrous  gas  will  be  found.  n.  gas  or  oxigea 

Thefe  fads  clearly  point  out  the  theory  of  the  procels :  the 

elements  of  oxygen  may  combine  wdth  a  certain  portion  of  pr0cefs. 

nitrous  gas,  or  with  twice  that  portion,  but  with  no  inter-  I”  the  fh-ft  cafe 
.  T  ,  /•  u  nitric  gas  was 

mediate  quantity.  In  the  former  cafe  nitric  acid  is  the  relult;  formecj  •  jn  the 

in  the  latter  nitrous  acid  :  but  as  both  thefe  may  be  formed  at  latter  nitrous. 

the  fame  time,  one  part  of  the  oxygen  going  to  one  of  nitrous 

gas,  and  another  to  tzuo,  the  quantity  of  nitrous  gas  abforbed 

(hould  be  variable;  from  36  to  72  per  cent,  for  common  air. 

This  is  the  principal  caufe  of  that  di verfity  which  has  fo  much 

appeared  in  the  refults  of  chemids  on  this  fubjed.  In  fad,  all 

the  gradation  in  quantity  of  nitrous  gas  from  36  to  72  may 

adually  be  obferved  with  alraofpheric  air  of  the  fame  purity; 

the  wider  the  tube  or  veffel  the  mixture  is  made  in,  the  quicker 

the  combination  is  effected,  and  the  more  expofed  to  water, 

the  greater  is  the  quantity  of  nitrous  acid  and  the  lefs  of  nitric 

that  is  formed.  . 

To  ufe  nitrous  gas  for  the  purpofe  of  eudiometry  therefore,  practical  refute 

we  niuft  attempt  to  form  nitric  acid  or  nitrous  wholly,  and  °Ferate  f°.as.  t® 

•  i  •  r  i  ,  „ .  r  .  r  form  tac  n,triC 

without  a  mixture  of  the  other.  Of  thefe  the  former  appears  ^as< 
from  my  experiments  to  be  mod  eafily  and  mod  accurately 
effeded.  In  order  to  this  a  narrow  tube  is  neceffary ;  one  that 
is  jud  wide  enough  to  let  air  pals  water  without  requiring  the 
tube  to  be  agitated,  is  Led.  Let  little  more  nitrous  gas  than 
is  fufficient  to  form  nitric  acid  be  admitted  to  the  oxygenous 
gas;  let  no  agitation  be  uled;  and  as  foon  as  the  diminution 
appears  to  be  over  for  a  moment  let  the  refiduary  gas  be  trans¬ 
ferred  to  another  tube,  and  it  will  remain  without  any  further 
diminution  of  confequence.  Then  of  the  lofs  will  be  due  ' 

to 
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Method  with 
fulphuret. 


(o  oxygen.  The  transferring  is  neceflary  to  prevent  the  nitric 
acid  formed  and  comhined  with  the  water,  from  abforbing 
the  remainder  of  the  nitrous  gas  to  form  nitrous  acid. 

Sulphuret  of  lime  is  a  good  left  of  the  proportion  of  oxygen 
in  a  given  mixture,  provided  the  liquid  be  not  more  than  20  or 
30  per  cent,  for  the  gas  (atmofperic  air) ;  if  the  liquid  exceed 
this,  there  is  a  portion  of  azotic  gas.  imbibed  lomewhat  uncer¬ 
tain  in  quantity. 

Vo! ca’s  method.  A/oIta’s  eudiometer  is  Very  accurate  as  well  as  elegant  and 

expeditious  i  according  to  Monge*  100  oxygen  require  190 
meafuresof  hydrogen;  according  to  Davy  192;  but  from  the 
mod  attentive  obfervations  of  my  own,  185  are  fufficient.  In 
attnofpheric  air  I  always  find  60  per  cent;  diminution  when 
fired  with  an  excels  of  hydrogen ;  that  is,  100  common  air 
with  60  hydrogen,  become  100  after  the  explofion,  and  no 
oxygen  is  found  in  the  refiduum  ;  here  21  oxygen  take  39  by** 
drogen. 


2.  Of  the  Weight  of  the  Aqueous  Vapour  Atmofphere. 

To  find  the  I  have,  in  a  former  eflay,  (Manchefter  Mem.  vol.  5.  p.  2, 
m^va^our^irf*  Page559.)  given  a  table  of  the  force  of  vapour  in  vacuo  for 
*-he  atmofphere*  every  degree  of  temperature,  determined  by  experiment; 

and  in  the  fequel  of  the  eflay,  have  (hewn  that  the  force  of 
vapour  in  the  atmofphere  is  the  very  fame  as  in  vacuo ,  when 
they  are  both  at  their  Utmofi  for  any  given  temperature.  To 
find  the  force  of  aqueous  vapour  in  the  atmofphere,  there¬ 
fore,  we  have  nothing  more  to  do  than  to  find  that  degree  of 
cold  at  which  it  begins  to  be  condenfed,  and  oppofite  to  it  irt 
the  table  abovementioned,  will  be  found  the  force  of  vapour. 
From  the  various  fa£fs  mentioned  in  the  eflay  it  is  obvious,  that 
Vapour  contracts  no  chemical  union  with  any  bf  the  gafes  in 
the  atmofphere;  this  fa£t  has  fn ice  been  enforced  in  the  Am* 
bales  de  Chimie,  vol.  xlii.  by  Clement  and  Deforme. 

M.  De  Sauflure  found  by  an  excellent  experiment,  that  dry 
air  of  6*1°  will  admit  fo  much  vapour  as  to  increafe  its  elafti- 
tity,  This  I  have  repeated  nearly  in  his  manner,  and 
found  a  fimilar  refuit.  But  the  table  he  has  given  us  of 
aqueous  vapour  at  other  temperatures  is  very  far  wrong,  efpea 
tiaily  at  temperatures  diftant  from  64°.  The  numbers  wfere 
not  the  refuit  of  dire£i  experiment,  like  the  one  above.  If 
Vve  could  obtain  the  temperatures  of  all  parts  of  the  earth’s 

fur  face  j 
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furface,  tor  any  given  lime,  a  mean  of  them  would  probably 
be  57'°  or  58°.  Now  if  we  may  fuppofe  the  force  of  vapour  It  is  on  an  ave- 
equivalent  to  that  of  55°,  at  a  medium,  it  will,  from  the  fevL^ed*^ 
table,  be  =  to  .443  of  mercury;  or,  neatly^  of  the  whole 
atmofpherc.  This  it  will  be  perceived  is  calculated  to  be  the 
weight  of  vapour  in  the  whole  almofphere  of  the  earth.  If 
that  incumbent  over  any  place  at  any  time  be  required,  it  may 
be  found  as  di reded  above. 

3.  Of  the  Weight  of  the  Carbonic  Acid  Almofphere. 

From  tome  obfervations  of  Humboldt,  I  was  led  to  expert  Dedu&ionof  the 
about  s  part  of  the  weight  of  the  atmofphere  to  be  car-  i°nthe 

bonic  acid  gas ;  but  I  foon  found  that  the  proportion  was  im-  atmofphere 
menfoly  over-rated.  From  repeated  experiments,  all  nearly  Jbout  one  ^ou' 
agreeing  in  their  refults,  and  made  at  different  leafons  of  the 
year,  i  have  found,  that  it  a  glafs  veffel  tilled  with  102,400 
grains  of  rain  water  be  emptied  in  the  open  air,  and  125 
grains  of  ftrong  lime  water  be  poured  in,  and  the  mouth  then 
clofed  ;  by  lufficient  time  and  agitation,  the  whole  of  the  lime 
water  is  juft  faturated  by  the  acid  gas  it  finds  in  that  volume 
of  air.  But  125  grains  of  the  lime  water  ufed  require  70 
grain  meafures  of  carbonic  acid  gas  to  fa  titrate  it:  therefore, 
the  102,400  grain  meafures  of  common  air  contain  70  of  car* 
bonic  acid-;  or  of  the  whole.  The  weight  of  the  car* 
bonic  acid  atmolphere  then  is  to  that  of  the  whole  compound  as? 

1:1460;  but  the  weight  of  carbonic  acid  gas  in  a  given  por* 
tion  of  air  at  the  earth’s  furface,  is  nearly  rvtv  °f  tbe  whole; 
becaufe  the  fpecific  gravity  of  the  gas  is  1~  that  of  common 
air.  I  have  tinee  found  that  the  air  in  an  affeonblv,  in  which 
two  hundred  people  had  breathed  for  two  hours,  with  the 
windows  and  doors  thut,  contained  little  more  than  1  percent* 
of  carbonic  acid  gas.  .  * 

Having  now  determined  the  force  with  which  each  atmo* 
fphere  preffes  on  the  earth's  furface,  or  in  other  words,  it3 
weight ;  it  remains  next  to  enquire  into  their  fpecific  gra¬ 
vities. 


Thefts 
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Specific  gravi¬ 
ties  of  gafes. 


Thefe  may  be  feen  in  the  following  Table. 


Atmofpheric  air 

-  1.000 

Azotic  gaz  -  . 

.966 

Oxygenous  gaz  -  -  -  - 

-  1.127 

Carbonic  acid  gas  - 

O 

-  1.500 

Aqueous  vapour  -  -  -  - 

.700 

Hydrogenous  gas  - 

.077  * 

Kirwan  and  Lavoifier  are  my  authorities  for  thefe  numbers ; 
except  oxygenous  gas  and  aqueous  vapour.  For  the  former  I 
am  indebted  to  Mr.  Davy’s  Chemical  Refearches  ;  his  number 
is  fomething  greater  than  theirs:  I  prefer  it,  becaufe,  being 
determined  with  at  lead  equal  attention  to  accuracy  with  the 
others,  it  has  this  further  claim  for  credit,  that  21  parts  of  gas 
ot  this  fpecific  gravity,  mixed  with  79  parts  of  azotic  gas, 
make  a  compound  of  exactly  the  fame  fpecific  gravity  as  the 
atmolphere,  as  they  evidently  ought  to  do,  felting  afide  the 
unfounded  notion  of  their  forming  a  chemical  compound.  The 
fpecific  gravity  of  aqueous  vapour  I  have  determined  mvfelf 
both  by  analytic  and  fynlhetic  methods,  after  the  manner  of 
De  Saufiure;  that  is,  by  abftra&ing  aqueous  vapour  of  a 
known  force  from  a  given  quantity  of  air,  and  weighing  the 
water  obtained — and  admitting  a  given  weight  of  water  to 
dry  air  and  comparing  the  lofs  with  the  increased  elafiicity. 
De  Saufiure  makes  the  fpecific  gravity  to  be  ,71  or  ,75  ;  but 
he  ufed  cauftic  alkali  as  the  abforbent,  which  would  extract 
the  carbonic  acid  as  well  as  the  aqueous  vapour  from  the  air. 
From  the  experiments  of  Pi<5let  and  Watt,  I  deduce  the  fpe¬ 
cific  gravity  of  aqueous  vapour  to  be  ,61  and  ,67  refpe&ively. 
Upon  the  whole,  therefore,  it  is  probable  that  ,7  is  very 
nearly  accurate. 

We  have  now  fufficient  data  to  form  tables  anfwering  to  the 
two  firft  objcdls  of  our  enquiry. 


*  The  fpecific  gravity  of  hydrogen  mud  be  rated  too  low:  if 
10.0  oxygen  require  185  hydrogen  by  meafure,  according  to  this  89 
oxygen  would  require  only  11  hydrogen  to  form  water;  whereas 
So  require  15.  Hydrogen  ought  to  be  found  about  part  of  the 
weight  of  common  air. 
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I.  Table  of  the  Weights  of  the  different  Cafes  conjlituting  the 

Atmojphere. 


Inch  of  Mercury. 

Azotic  gas  - 

-  2  3.36 

Oxygenous  gas 

6.18 

Aqueous  vapour 

.44 

Carbonic  acid  gas 

—  -  .02 

30.00 

Abfolutcweights 
of  the  different 
gafes  in  the 
Whole  atmo- 
fpheie. 


II .  Table  of  the  proportional  Weights  of  the  different  Gases  in  a 
given  Volume  of  Atmofphcric  Air ,  taken  at  the  Surface  of  the 
Earth . 


per  cent. 

Azotic  gas 

-  7  5.55 

Oxygenous  gas 

-  23.32 

Aqueous  vapour 

1.03' 

Carbonic  acid  gas 

-  —.10 

100.00 

Weights  of  the 
different  gafes 
in  equal  bulks 
at  the  earth’s 
fur  face. 


III.  On  the  Proportion  of  Gases  at  different  Elevations . 

M.  Berthollet  feems  to  think  that  the  lower  ftrata  of  the  at-  Computation  of 
mofphere  ought  to  contain  more  oxygen  than  the  upper*  be-  o/gafes  above 
Caufe  of  the  greater  fpecific  gravity  of  oxygenous  gas,  and  the  earth’s  fur- 
the  flight  affinity  of  the  two  gases  for  each  other*  (See  Annal,  ^c;es*  not  notabjy 
de  Chimie,  Tom.  34.  page  83.)  As  I  am  unable  to  conceive  different  at  any 
even  the  poffibility  of  two  gafes  being  held  together  by  affi-  acceffibleheight* 
nity,  unlefs  their  particles  unite  fo  as  to  form  one  centre  of  re- 
pulfion  out  of  two  or  more  (in  which  cafe  they  become  one 
gas)  I  cannot  fee  why  rarefaction  fhould  either  decreafe  or  in- 
creafe  this  fuppofed  affinity.  I  have  little  doubt,  however,  as 
to  the  fa&  of  oxygenous  gas  obferving  a  diminifhing  ratio  in 
afeending  ;  for,  the  atmofpheres  being  independent  on  each 
other,  their  denflties  at  different  heights  muft  be  regulated  by 
their  fpecific  gravities.  Hence,  if  we  take  the  azotic  atmo- 

'  *  The  proportion  of  aqueous  vapour  nuifl  be  underflood  to  be 
variable  for  any  one  place  :  the  others  are  permanent  or  nearly  fo. 
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fphere  as  a  ftandard,  the  oxygenous  and  the  carbonic  acid 
will  obferve  a  decreafing  ratio  to  it  in  afcending,  and  the 
aqueous  vapour  an  increafing  one.  The  fpecific  gravity  of 
oxygenous  and  azotic  gases  being  as  feven  to  fix  nearly,  their 
diminution  in  denfity  will  be  the  fame  at  heights  reciprocally 
as  their  fpecific  gravities.  Hence  it  would  be  found,  that  at 
the  height  of  Mount  Blanc  (nearly  three  Englifh  miles)  the 
ratio  of  oxygenous  gas  to  azotic  in  a  given  volume  of  air, 
would  be  nearly  as  20  to  80 ; — confequently  it  follows  that  at 
any  ordinary  heights  the  difference  in  the  proportions  will  be 
fcarcely  if  it  all  perceptible  *. 


Obfervation  which  indicates  a  Jpontaneous  Decompaction  of 
nitrous  Acid  and  Formation  of  Ammonia .  By  D.  A. 

?  t  4  *'  "*  *  '  ' 

-  To  Mr.  NICHOLSON. 

SIR,-.  '  *  ' 

Decomposition  I-  SEND  you  a  flatement  of  the  following  fa£t,  in  cafe  it 
ct  nitrous  acid.  may  110£  hitherto  have  been  obferved  :  it  feems  to  (hew  the 

mutual  decompofition  of  nitrous  acid  and  atmofpheric  air ; 
but  the  explanation  of  the  theory  I  will  leave  to  you,  or  fome 
of  your  learned  correfpondents.  A  phial  of  bright  orange 
coloured  nitrous  acid,  fo  loofely  flopped  that  bubbles  of  gas 
efcaped  every  live  or  ten  minutes,  having  ftood  within  a  few 
inches  of  a  bottle  of  muriatic  acid,  clofely  flopped  for  above 
a  twelvemonth,  my  attention  was  attracted  by  observing  a 
white  incruflation  of  falts  upon  the  label  paper  of  the  laft 
mentioned  phial.  To  determine  their  nature,  dilfolved  them 
in  diflilled  vvater;  dropped  a  little  nitric  acid  in,  to  faturate 
any  uncombined  alealies  ^  then  with  nitrate  of  filver,  a  co¬ 
pious  precipitate  was  formed,  which  indicates  the  muriatic  to 
be  the  acid  :  when  I  faturated  the  acids  with  pure  potafs,  the 


*  Air  brought  from  the  fummit  of  Helvelyn,  in  Cumberland 
(1100  yards  above  the  fea — Barometer  being  26,60)  in  July  1804, 
gave  no  perceptible  difference  from  the  air  taken  in  Manchefler. — 
M.  Gay-Luffac  determines  the  conftitufion  of  air  brought  from  an 
elevation  of  four  miles  to  be  the  fame  as  that  at  the  earth's  fur- 
Jace.  .  *  1  . . 
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fmell  refembled  ammonia;  but  owing  lo  the  folution  being  fo 
extremely  weak,  was  Icarce  perceptible  ;  but  on  a  finger  be-  » 
ing  dipped  into  it,  and  held  near  a  Popper,  moiftened  with 
muriatic  acid,  evidently  produced  a  white  cloud,  which  dif- 
appeared  upon  withdrawing  the  acid,  and  re-appeared  on  its 
approach;  which  teft  alone  I  think  may  be  (ufticient  to  prove 
ammonia  to  have  been  the  bafe.  I  may  obferve,  that  the 
falts  were  formed  only  on  that  part  of  the  fable  on  which 
tome  muriatic  acid  had  been  fpilt;  the  neck  of  the  nitrous 
acid  phial  was  covered  with  a  moifiure,  which  had  a  con¬ 
siderable  ammoniacal  fmell,  and  exhibited  the  fame  appear¬ 
ances  with  the  moiftened  Popper,  and  was  therefore  uncom¬ 
bined  ammonia,  and  feems  to  fhew  that  the  prefence  of  the 
muriatic  acid  was  not  necePary  for  its  formation.  I  have  en¬ 
deavoured  to  be  as  concife  as  podible,  and  remain 

Your  conPant  reader, 

April  17,  1806.  D.  A. 
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Note  oil  the  Porcelain  of  Reaumur  Communicated  by  Veau  de 

Launai"  . 

M  .  PECARD  of  Tours,  manufaflurer  of  Rouen  ftone  ware,  Reaumur’* 

has  repeateded  in  his  furnace  Reaumur's  experiment  of  trans-  Porceijin  made 
'*•'  .  .  in  an  improved 

forming  glals  into  porcelain  ;  mentioned  in  the  memoir  of  the  xiate. 

Academy  of  Sciences,  for  the  year  1739,  p.  370.  M.  Pecard 
obtained  a  devitrification  as  complete  w  illfin  as  without.  His  ex¬ 
periment  was  made  upon  a  common  glafs  bottle  from  the  Ancenis 
Foundry.  The  bottle  was  filled  with  Nevers  fand,  and  depo- 
fited  in  a  /agger,  which  was  afterwards  filled  up  with  the  fame 
fort  of  fand.  The  fagger  or  cafe  was  placed  with  others,  con¬ 
taining  earthenware  in  the  chimney  or  upper  part  of  the  fur¬ 
nace,  and  heated  as  ulual.  When  the  operation  w'as  finifhed, 
and  the  furnace  was  fufficiently  cooled,  the  bottle  w'as  taken 
from  its  bed  of  fand  in  the  fagger,  and  emptied  of  its  contents. 

The  bottle  had  undergone  no  alteration  of  thape;  but  its  green 
colour  and  tranfparency  were  exchanged  for  milky  opacity, 
equally  fpread  over  all  parts  of  the  bottle.  In  this,  his  firP  ex- 

‘  I 

*  Journal  de  Phifique,  Vol.  LXI.  p.  401. 
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penmcnt,  M.  Pecard  lias  obtained  a  much  more  equal  devitrifi¬ 
cation  than  that  procured  by  Reaumur;  who  remarks  in  his 
memoir,  that  he  thinks  it  not  impofliblc  that  this  point  o{ 
equality  between  the  internal  and  external  parts  may  be  ob¬ 
tained. 

This  fubfHnce  is  much  harder  than  glafs;  it  readily  gives  a 
(park  with  fteel ;  and  from  the  advantages  it  feems  to  hold 
forth  in  many  refpedls  deferves  to  be  made  an  objeft  of  in- 
velligation. 

A  diftinguifhed  chemifi,  who  purfues  the  fleps  of  his  father, 
whofe  name  will  be  ever  dear  to  the  fciences,  and  to  thofe 
w'ho  cultivate  them,  M.  Darcet,  has  already  made  feveral  ex¬ 
periments  on  this  interefting  fubjedf,  which  form  part  of  a 
work  not  yet  completed.  He  has  made  mullers  of  this  fub- 
fiance,  exceeding  the  hardnefsof  flint;  alfo  capfules  and  other 
articles  which  eaflly  lupport  the  fire,  and  are  not  fubjecl  to 
the  power  of  re-agents,  l'uch  as  fulphuric  acid,  &c.  The 
little  cofl;  of  the  materials  whereof  thefe  veffels,  &c.  arc 
fabricated,  induce  a  hope  that  the  labours  of  Reaumur  on  this 
fubjeft  will  be  refumed,  and  carried  on  in  a  way  that  will  be 
of  utility  in  different  arts. 


Anatomical  Work . 

AN  extenfive  work  on  the  anatomy  of  the  organs  of  hearing 
in  animals,  generally,  together  with  the  phyfiology  of  their 
feveral  parts,  and  a  feries  of  accouftic  phenomena  intended  to 
elucidate  the  fubjeft,  is  in  forwardnefs  for  publication  this 
fpring  by  Anthony  Carliile,  F.  R.  S.  F.  L.  S.  and  furgeon  to 
the  Weftminfter  Hofpital. 
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D.  A.  on  a  fpontaneous  decompofition  of 
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viating,  51 
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when  viewed  in  or  near  the  horizon, 
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mifinformed  refpeCting  the  fiiheries  on 
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,  Fungi  not  the  caufe  of  fairy  rings,  3 
Fungi  of  the  vale  of  Pifa,  371 
Fungus  of  the  afh  tree,  recommended  as 
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180. — On  fluoric  acid  in  animal  fub- 
ftances,  214,  216 

G.  C.  on  boring  and  blafting  rocks,  192 
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Geology,  its  dependance  on  chemiftry,  329 
German  match,  195 
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fchut,  91 
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Language,  univerfal,  91 

Lartigue’s 


INDEX. 


Lartigue’s  map  of  America*  in  relief, 

‘  188 

Lavoifier,  227. — His  colleiiion  of  me¬ 
moirs,  77. — Tranflation  of  chat  where¬ 
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Mercury,  deflagration  of  by  galvanifm, 

375* 
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Meteors,  perhaps,  cicCtric  fparks,  90 
Mineral  kingdom,  ancient  revolutions  in, 
328 

Mineral  fubftance  found  in  Cornwall,  for¬ 
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Monge,  M.  on  the  condenfation  of  ful- 
phureous  acid  gas  by  prellure,  236 
Moon,  horizontal,  284 
Morand’s  experiment  on  the  eftedt  of 
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O. 1,  method  of  purifying,  150 
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Okely,  Dr.  on  the  horizontal  moon,  284 
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Oxidation,  intermediate  terms  of,  365 
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Perrole’s  experiments  in  acouflics,  52 
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